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Colonel Merrill, in his work on “Iron Truss Bridges 
for Railroads,” has made a comparison of these trusses, 
as well as of several others; and according to his analy- 
sis he concludes that the Post truss requires less 
material than any of the others with which the com- 
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From this it appears that the weight of the chords 
will be 44 (2) 2-37 = 2.584 times as great. To this must 
be added the increased weight of the posts and ties. 
His assumption then discriminates against the Linville 
truss. 

The principal reason why Colonel Merrill made this 
assumption seems to be that he desired to make the 
lengths of the bays the same as in the other trusses, and 
make the ratio between the depth and length conform 
more nearly with that used by the manufacturers. But 





if it shall appear that the Linville truss is lighter than 





the Post when they have the same depth, then if the | 


concentrated in equal weights at the joints of the lower 
chord, except the end ones at 6 and g. These sustain 
more than three-fourths as much as the others ; for they 
sustain one half ac, one-half ad, which together make 
three-fourths of ac; also one-half of AB, which equals 
one-half of bc. I will therefore assume that the load on 
on each of the joints due to the weight of the truss is 
equal. But the weight on d due to an uniform live load 
will be three-fourths that on the other joints, for the 
whole load rests on the lower chord. 


. THE POST TRUSS. 
We have, Span OF a 0... ccccccsces 














parison was made. But he made certain assumptions 
in regard to the Linville truss which, I think, are not 
correct. The fundamental error is in assuming that 
“an increase of depth does not cause an increase in the 
amount of material in properly propor- 
tioning the truss.” See page 103 of his work. 
The only show of proof which he gives is, 


“that what is lost by increasing the lengths of ne $9 


posts and braces is made up by a dimi- 

nution of the strains.” It is true that the strains on the 
chords are diminished as the depth increases, but it is 
not true that the weight diminishes in the same ratio 
as the strain. Taking the formula given by Colonel 
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Fig. 1—POST TRUSS. 


former is made heavier than the latter in practice, it is 
not the fault of the system. The true way to compare 
the systems is to find that depth of the truss and length 
| of the bays for each that will require the least material 


Fig. 2. 
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| for each, and then compare the results. But there is no 
| simple relation between the depth and span which will 
fulfil this condition. Thelength of the bays is often deter- 


! mined, as in the present case, from the depth of the truss. 





200 feet = Z 
Depth of truss........ 18 “ 9in. =D 
ee. OE WIE, 65 <5:00005 :* = 
Panel length. .......0.. 13 “ 6 in. =2 
Panel weight of engine.17,600 pounds =e 
Panel weight ofonetruss 6,5621¢ “ = 
N 7) P Q R 
x qd r 


The span, depth, number of panels, and weight of 
engine are the same as those assumed by Colonel 
Merrill. ; 

In the Post truss the posts have a run of half a bay, 
and the ties have a run of a bay and a half 
and are inclined at an angle of 45 degrees. 

TIES AND BRACES. 

To find the maximum strain on the ties 
and posts, suppose that the live load ex- 
tends over the whole length of the truss and 
moves off, without shock, in the direction from r 
towards a. The maximum strain on Rr and Rg will 
be when the load extends the whole length; on Rp 
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Fig. 3—LINVILLE TRUSS. 
Merrill for the weight of a column or pillar, given on} It is not my purpose to solve the more general prob-; when the load extends from p to a; on o@ and 


page 51, 
1 1.7 


9 
P=0.00459961 (5) ** x 1™ 
in which /=the length of the column, 
w=the compressive strain in pounds, and 
P=the weight, 


ont 
88 
x W 


and we observe that the weight varies as is power of 
the strain ; while the weight of the posts varies as = 
1.90, power of the length. As the latter exceeds the re- 
ciprocal of the former, it follows that the weight of the 
post increases in a more rapid ratio than that of the 
chord diminishes. As the strain on the chords in the 
example before us exceeds that on the posts, it would 
appear that a simple increase in the depth would con- 
siderably decrease the weight. But if there be an in- 
crease in the depth and a corresponding diminution in 
the number of posts, so that the ties which incline at 
at an angle of 45 degrees shall cross two panels, or 
what is the same thing, the depth of the truss shall 
equal the length of two bays, then there will be an in- 
crease in the weight. This Colonel Merrill has done. 
He made the length of the bays the same as in the Post 
truss and then determined the depth of the truss, in- 
stead of making the depths the same and determining 
the lengths of the bays. To illustrate the effect of this 


increase, suppose that the depth of the truss is doubled, 
then the stress on the chords is only half as great; and 
if the length of the bays be half the depth of the truss, 
and if the formula given above gives the weight in the 
former case, the weight in the latter case will be : 





lem, but to analyze the trusses on the conditions given 
in the heading of this article. For the purpose of sim- 
plifying the solution, I will assume an uniform load, 
and will take it equal to a train of locomotives of the 
same weight as that assumed by Colonel Merrill. This 
is equally fair for both trusses, but will not make so 
large an array of figures as it would to assume that they 
are loaded partly with a locomotive, partly with a ten- 
der of different weight, and the remaining part with 
cars of still different weight. The weights of the trusses 
were found by Colonel Merrill to be, for the Post truss, 
225,527 pounds; for Linville, 234,021 pounds. The same 
trusses were computed by one of my students, Mr. H. C. 
Ripley, in his graduating thesis, last June, and he found, 
for the Post truss, 221,213 pounds, and for the Linville, 
219,412 pounds. The former assumed the weights of 
the trusses, each to be 300,000; the latter assumed 280,- 
000 pounds. I will assume 210,000 pounds. 

By the weight of the truss I mean so much of the 
weight of the bridge as produces strains on the truss, 
and not those pieces at each end which are supported 
directly by the abutments. To get the full 
weight of the bridge, the weight of the latter 
pieces must be added. For instance, in the 
Post truss, the post Aa, the ties Ab and Ae, 
and one half the segments of the chords AB and ab 
are supported directly by the abutments and cause 
no strain on the trussing ; and the same is true at the 
other end. So far as the weight of the bridge in pro- 
ducing strains is concerned we may assume that it is 





Qq when it extends from o to a and so on to the 
centre, beyond which we get the maximum on the 
counter-ties only: and to get the maximum on the other 
half of the bridge we suppose that the live load moves 
in the opposite direction and consider the maximum 
on the posts and main ties to the centre and on the 
counter ties beyond the centre, as before. The results 
are entered in the annexed table. To show how they 
are obtained take cD, for example, and consider first 
the moving load. The strain is produced by a load of 
three-fourths ¢e at bande ate. A portion of the strain 
due to three-fourths ¢ is transmitted through bc, thence 
to c, thence through ¢D, and so ontor. Similarly the 
strain due to ¢ at c is transmitted through eD, and so on 
to r. Hence, if we find how much of the weight is sus- 
tained at 7, we find how much is transmitted through 
cD by multiplying the result by the secant of the in- 
clination. This is easily found by moments. Taking 
the origin of moments at a, the lever arm of three-fourths 
e is ab = one-half a bay ; of e at c is ac = 14 bays ; and 
the arm of the moment of the reaction at r is 16 bays. 

Hence we have 16 x reaction = %e x 4 +e x ; 

.". reaction = ee é. 

In a similar way find the stress due to the weight of 
the truss, by observing that it is loaded the whole length 
by the weight of the truss. Or, observe that the strain 


at the middle due to the weight of the truss is zero, and 
increases each way from the center. The secant of the 





inclination is ./g. The length of a tie is 18.75/73. 
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POSTS. 

The vertical strain on the posts is the sante as the vertical 
strain on the ties, except at the center. When the train 
extends from the center to one end of the bridge, it is 
impossible to tell exactly how much is sustained by 
Tiand Jj respectively, but the most rational assump- 
tion, and the one made by Colonel Merrill and others is, 
that each transmits half the strains from / to the lower 
chord. The end post? R sustains the vertical force 
on both p Randgq Rk. The vertical stress multiplied by 
the secant of the inclination gives the actual stress. 
The length of a post is 14 fi x 18.75 feet. 

CHORDS. 

The maximum strain on chords is produced by a load 
extending the whole length of the span. The strain on 
any bay is most easily found by the principle of mo- 
ments. For example, take n 0. If this piece be severed 
the truss may fall by turning about Oor P. To find 
the strain on 7 0, suppose that the truss is separated 
into two simple ones, one being composed of the parts 
rR, Rp, p P, Pn, etc; and the other of r Rk, Raq, ¢ Q, 
Q 0,0 O, Om, ete. We find the strain on 2 p for the 
first partial truss, and on om for the second, and add 
the results for the strain on no. Let V, be the amount 
sustained at r for the first truss, and V. that sustained 
by the second truss. By examining the table of strains 
on the ties, we see that for the first truss 

Viz=peet+4u 
and weight at ¢ = vie e+w 

From Q let fall the perpendicular Q x on the lower 
chord. From the data given find ga=%4qp. The 
lever armof V,isra=l, of &% ¢e+witisgr = yl; 
and the moments of the two have contrary signs. The 
arm of the strain inogis Q@a2=D. Call thisstrain 77, , 
and the equation of the moments is 

A D=Vil—(% e+ w) Kl; but D= G1 
.H, ={[ es e + w)] % 
a et+y 
For the other partial truss, a fall a perpendicular from 
P to the lower chord. Calling the strain on n p for 
this part of the truss H, , we find: 
sitet iad e+4w)l—( e+ w) tel] 


_ y= ms é+ an w. 
Hence the strain ono p is 

H,+H, = a e+ 2 w, 
as given in the table. 

In a similar way the strains on any part of the upper 
or lower chord are found and entered in the table. The 
length of each regular bay, which is the length of the 
pieces of the chord, is 1214 feet. 

WEIGHTS. 

Having found the strains we next find the weights. 
Using, as Colonel Merrill does, five times the strain for 
safety, we may adopt the same formula that he does, as 
given on page 51. 

Let W = the strain, 

U the length of the piece, 
T = the weight of the wrought iron prismatic 
piece subjected to tension, 
: the weight of cast iron columns ; 
7 


then 7 = 7 
P = 0.00450961 x 518 x 7 OF * ap 18 

By means of these formulas I have computed the 

weights as given in the columns. 
EXTRA STRAINS. 

Colonel Merrill, after having computed the compres- 
sion on the posts as we have done, says, (p. 89): “We 
“must then add+, the then compression of the top 
“chord into the secant of the inclination with the ver- 
“tical.” This conclusion he arrives at on pp. 23 and 24, 
where he remarks that “Imperfections of workmanship, 
“the ends of the chords being not truly faced perpen- 
“dicular to the axes, may cause the center of pressure 
“to be above or below the center of the figure of the 
“end, or this eccentricity may arise from defective 
“adjustment of the bridge, causing sagging in some 
“places and a tendency to rise in others.” 

On account of the elasticity of the material this 
bridge will sag, or deflect, about 7 inches in the center; 
call it 8 inches, and then the increased downward pres 


sure due to this sag at the center will be 300* 12 = 00" ‘ 
— a comparatively small amount. But this is not the 
cause which is considered by Colonel Merrill. Let fig- 
ure 2 represent a portion of the upper chord, 0) its 
depth, and A‘B‘ the length of one panel, as AB, fig- 
urel. Any tendency to sag will cause the joints to open 
at the bottom, and the pressure, instead of being trans- 
mitted from o’ to o” in the direction of the center line of 
the chord, will pass tod. This will cause an upward 
component represented by 0’). If the chord is now 
horizontal, the pressure from 2 extends horizontally 
until it reaches the last point shown at Q, where there 
will bea deflection as from 8 to o.. Thus it appears 


1.79 1 


that there will be no tendency to produce extra strains 
except at B and Q, and if the depth of the chord be 9 
inches, the strain will be about 2,600 pounds wprards ; 
and as this is less than the downward strain, there ap- 
pear to be no extra strains. There may be ideal cases 
in which the points of contact will fall below a hori- 
zontal,—or some above and others below the line join- 
ing the ends of the chords. But they are hardly 


much camber that ordinary loads will not more than 
bring it down to a horizontal. And even it it should 
sag below that line for an excessive load it would be 
exceptional workmanship that would cause the points 
of contact to be on the lower side. It may be asked if 
a load extending over a portion of the length may not 
cause an extra strain. If aload extending the whole 
length does not bring the chord to a horizontal, a par- 
tial load will not bring any part of it to that line. If 
sufficiently cambered there will be no extra strains, and 
hence I have not allowed any. I think it a very poor 
condition or very poor workmanship, or both, that gives 
one-seventeenth extra strain; although they may pos- 
sibly exist. 
LINVILLE TRUSS. 

Let the span and depth and total load be the same 

as for the Post truss, and 


Number of panels ...... = 21 — N. 
Panel Ww eight of onetruss = 5,250=— w. 
load = 13,640 = £. 


In the Linville truss the posts are vertical, and the 
ties are inclined at an angle of 45 degrees. 
3 the ties cross two panels. 

Suppose that the load is sustained at the joints of the 
lower chord. There are 20 equal weights. Suppose 
the load is on the whole length. For this case we have 
the maximum strains on the upper and lower chords, 
which strains are found by the principle of moments, 
the same as before. For instance, suppose the truss is 
divided into two simple partial ones ; then find the strain 
on O Q for one by taking the origin of moments at 0, 
and the strain on PN by taking the origin of moments 
for the other at n. The sum of the two strains will be 
the strain on P 0, as given in the table. 

TIES AND POSTS. 

To find the maximum strain on the ties and posts, sup- 
pose that the load moves off without shock. The maxi- 
mum strain on xP and Pp takes place when the load 
extends from n to @, including x. Its amount may be 
found, as in the Post truss, by conceiving that the truss 
is separated into two simple ones and then finding the 
amount which is transmitted by each tor. The results 
are entered in the table. 
































practical cases, for it is customary to give the bridge so} > 


In figure |" 














Maximum Tension on 


the Lower Chord. 


























On T 
aborqgr = o ‘ ¥ 
beorgp = = Rts Wee DAM... 205 
cdorpo = 5 E + 4 w= 171,462....... 595 
deoron—= 4 H+4+ 3 w— 282,287....... 980 
efornm— "8 B+ “2 w—= 360,887....... 1,257 
fgorml = ~ y+ : w= 413,558....... 1,435 
ghorlk— E+ w= 475,162....... 1,650 
hiorkj = oo 7+ | 2p me 485,200....... 1,685 

ji-_ sata E+ S w= 509,646( 885 
Re eae A Se | 8,686 
Maxim um sss secanaias on the Upper Chord. 

On P 
RQ— BE+ % w—119,805.............0.. 668 
Q Pm E+ 2 wm 228,414................; 948 
P Om E+ % w —326,487............005. 1,139 
ON— BB+ & wo — 389,420...........0000. 1,249 
NM = FE E+ % wo = 445,850........... 0000. | 1,847 
M Lam E+ & w= 487,068................ 1,409 
L Km E+ & wm 499,788.20... eee 1,428 
KT = E+ & wo — 508,278............006. 1,441 

a Tee EO Te 9,624 

The sum of these gives the weight of one truss. We 
have 
MVGIBRGGE TIGR fee 55.6, 055.5. 5.5:5i0:5806,00'0na a 5,467 pounds. 

5 © RD os iss oceans vem aarencie 9,450 "" 

* Tower Chord a. .4.. 20606000 8,686 = 

CE? SS 4 se eananeemule 9,624 " 
MORN 6 ce deikaneds teacoenewore es 33,227 
2 


Multiply by two and we have weight of 


one 


a eee A 


betas men tees 66,454 ™ 


Omitting for the present the weight of the other parts 
of the bridge, we proceed to find the weight of the 


LINVILLE TRUSS. 


Marimum Tension on the Ties. 























‘ 
WEIGHTS. aia TE Sea aa are ta eign ante 5 oe 
The same formulas are used to determine the weights | A = [E+ 5w) igs 5 —109,228...... 636 
of the several parts as were used for the Post truss. —_— ~ E+5w| x / 2 — 120,247...... 952 
TABLES OF STRAINS AND WEIGHTS OF THE POST|q B— [-%- E+ 410] x /2 = 112,3%5...... 828 
— e Cm [E+ 40) xt = 104,812...... 768 
Maximum Tension on n the Tie 8. i D [-. E+ 38w|x/2 == 88,407...... 651 
ing tttst~t«~<CS*«~ Pt Ste) xT oe TOO... | 588 
qR— (2S H+4 ) Jit = 103,979 ...... Bzi | oe “= Ix va : 3 ; fied _ “nig pn 
pRk=— (SE+ 4 wo | x f/2 = 117,542...... 866 , ins | ats : 4 ; ae wi pen . sir 9 
0 Q— (B+ 8] x ST — 112,138...... "| alin .. dig lag a ares sa 
n P= (2% 2480) x JT — 80...... we|* 2 lar nd re . agg ov one 00 
mO— (S H+2w)x 2 — 81,856...... 603 | ! J - To + o yeti = ON teens 203 
1N— (420) x /T — 67,078... Re - at eye ste < = 
kM— (#0 B+ w)x ST — 34,685 4o3}"2— [a ak oe a 
jL— (Mes w)x vr— 97,087...... oe ee i Die ae Pestle 
iK=— [(SE+ 0)x y= 90,027...... a6 |? V— |x ie i 
hI — (48 E+ 0)x V2 — 87,919...... 286 4 = 5 tito Sail is f 
gH= [= E-— w)x f/f = 18,526...... 137 |’ A a at ah cal es, le —— . 
$G— [(BE- w)xyr— 9405...... ee ee ay eon ue” . Se 
e Ff = [ 7-20} x /2 <= Negative ‘ : sis ube» te “Z iy —_— 
d= ( 2-2u)x Va = a e8e |e* ere 
oc D = (4 6 w) x f/> — “ _ acento asi nrenees peered: aie 
shales | Be iii . or = : Maximum Compression on the Posts. 
___ Total. ......-...++-+ +. sss ee ET 7 in nae * p 
itt ‘asinum Comgrenien on the Posts. ae ar ye ee yo "788.000..........-. pasty 1,841 
—— ——— 15 Sa P+ 6S BME... ......0. 1,162 
rR— gw E+8w — 108,000...... 106 Cam B+ 40 — 78,001............00.. 1,115 
qQ— |g H+ 30) Yi — 81,335...... 1400) 2 Dan B+ Seem OBBIA.....ss00s00008: 1,024 
pP— (2 z+ 80) JO — 69,1600. ...) 1,198], pH oy Bee BBD. ee ceee eee eee ees 977 
00— (= w| 3g fi — 59,518...... 1,102| ¢ # 5 74 Pee Mas ei ten, 902 
n Nm | 35 | 26 Ji = 48,498... wed ACO ee See 854 
mM= |= wig fio = 40,011...... 8931, 7 = ct E+ ees SRM neo d0s ona 745 
tC L— (37+ wl VO — 2,195...... W515 7 m2 Bite the - RIB vo innscennnios: 695 
kK=— (3+ 0)% Vi — 22,897...... COR fT me B+ , Om 19,486........0 200000 550 
jiJj=- ( E+ 0} g/t — 14,181...... 512 | k i 4 — E + ree | ee ery ee 499 
RAR Re Re ie eae 9,450 | iis va eeueeepaeceawa echoes 10,384 
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Maximum Tension on the Lower Chord. 

















On T 

ou=— 0 
ut —+>(E+ w) SN  iientcmeraciaoas 125 
ts — S{H + w) — 141,675...............06. 380 
gr (E+ W) — 217,285....... 0... cece eee 575 
rg =S (B+ W) — 292,795......... cece eee | 775 
gp = (E+ + 10) —= 849,465...........0e eee | 920 
p 0 = (E+ ©) — 406,185..........0 eee 1,074 
on = 5 (HE + w) =m 443,015... 2. ccc ccccce (1,174 
nm —=-s(H + 0) — 481,695. ........0.000 .. {1,274 
m t= (H + w) = 500,585........... cece eee 1,324 
1 k =—S(H+ w) = 519,475 (half)............| 687 

TGA MN incase eed nna cihce eee ouiackeaeal 8,308 





Maximum Compression on Upper Chord. 























On P 
VU= S(L+u)— = § 141,6%........... 435 
UT — S(E+w) — 217,285........-.. 547 
TS = oh ¢ 2) ae 640 
SR — (E+) — 840,465...........) 705 
RQ=— ae (E+ w) = re | "61 
QP = “(F+w) — 448,915........... | 798 
PO — (H+) — 481,695........... | 834 
ON — 8 (E+w) = 500,585...........| 851 
NM — % (E+w) —  519,475........... | 868 
ML — % (E+) — 619,4%5...........| 868 
Lx «= = (E+) —= 619,475......... ¥4| 434 

Total...... yo deecccccercccsccceccccscces | 7,741 

Hence wehave: Pounds. 
Welsht OF GO0 ae oso ikcccccecdsevaeennceshaaness 6,442 
= So ETT TT Ce reece. 10,364 

“ BOOP CRONE ste oi on cendis cs denedesen 8,308 

“ UPVOT COLE ae no 6.os056sinsscesee vance. See 
TOG BR oie abcde cabceeeereeb esos aaees 82,855 
Multiplied by 2, weight of one truss —........ 65,710 


The computation thus far is for a mere skeleton truss, 
and hence something must be added for connections, 
pins, bolts, cross-ties, floor and track to find the full 
weight of the bridge. Some of these might be com- 
puted, but instead of attempting it, we will follow the 
plan of Colonel Merrill, and add the same quantities he 
did, except in one case, and that is that we will add 15 
per cent. of the above weights, as he said he proposed 
to, for mechanical connections, but for which he only 
added one-fifteenth in his computations. 


He adds: 
For iron floor-beams............00. 100. os ibs. per foot. 
Top lateral struts.. rere 
errr 3400 ™ <i 
Track (including rails, ties, etc., etc.,)245.60 “ = 
SE ii sa sca dwn ssneee anne 392.00 “ - 


And for half the bridge we multiply this by 100. 
Hence we have for the 
POST TRUSS. 














Weight of one truss.........cccsccecssoss «e+. 66,454 ibs. 
a IE OE GONE. 0 .5n56570s0cnenesevaens 9,968 
“ of floor, etc., etc., as above.......... 39,200 “ 
Weight of half the bridge............ 115,622 “ 
Total weight of bridge............. 231,244 “ 
FOR THE LINVILLE TRUSS. 

Weight of Gile QO0IE: 2 si0s0cc00dcnstwenssceis 65,710 ths 
“ eT eee ee 9,857 ‘ 
Half weight of floor etc., etc., as above..... 39,200 “ 

Weight of half the bridge............ 114,767 “ 

Total weight of the bridge......... 229,534 “ 
CONCLUSION. 

Tot: al weight of Post truss..............s+- 231,244 ibs. 

« EAVING CHOESS 6 oon 60 050 se 229,534 “ 

ime“ 


We see that the Linville truss is lighter than the Post 
truss and the difference in this example is 1,710 pounds. 
REMARKS. 

To ascertain whether the weight of the bridge is 
greater than that assumed, we must subtract from the 
above those portions of the bridge which are directly 
supported by the abutment. In the Post truss we sub- 
tract four times the weight of 4% p R, 44 q R, r R, half 
of Q R, and 15 per cent. of these, and the weight of 
floor, etc., for half a bay These weights amount to 
nearly 16,000 pounds, which deducted from the above 
leaves about 215,000 pounds. 

For the Linville truss, deduct four times one-half of 
¢ Aandd A, allof a A, and half of o uw, and 15 per 
cent of these, and the weight of the floor etc., 
of one bay (half at each end). These amount to 





deducted from the total 


about 16,000 pounds, which, 


leaves 213,534 pounds. We say about, for we have no 
interest in determining this amount to nearer than 1,000 
pounds. We see that the assumption of the weight is 
at a mean value about 5,000 pounds less than the com- 
puted value, or 25 pounds per linear foot. It matters 
not that the resultant weight is less than the usual 
weight of such structures having the same span, for 
we see no reason to suppose that doubling the weight 
of both bridges would essentially change the relation 
of their weights to each other. 

If my analysis is correct, there must be some fallacy 
in the problem which Colonel Merrill has solved on pp. 
121 and 122, under the head, “The Best Angle for a Set of 
Struts,” from which he concludes that the most “econom- 
“ical angle for the parallel struts is 39° 49’ with the 
“vertical.” In regard to it I observe, in the first place, 
that according to the data given and the hypothesis as- 
sumed, his conclusion is correct, but in the next place I 
observe that it is not necessary that the braces should 
meet in the middle, as in the panel system for instance, 
and more especially that the number of bays and of braces 
may be entirely independent of the length of the projection of 
the brace on the lower chord. He has assumed that it is a 
multiple of this projection. To illustrate, let the prob- 
lem be stated just as he has given it, and using the same 
notation that he does, in which 

W = the weight, 
h = depth of the truss, 
6 = the projection of the brace on the chord, 
#d =the strain on the brace, 
and we find, as he does, that 
the strain on the brace= Hd=—W/# 7 HP 
2h i 
the number of braces = a and the volume 


™m n 
7 i. he bade 
— constant x % x Wie +) , [Vo + 1 | 
2h 
in w hich mis the exponent of the strain = Ma and 7 


= 


te * ,the exponent of the length. But now suppose 
that the number of struts is arbitrary, as it may be, 
since “they are independent of the angle of the con- 
necting ties.” Let the number be A; then the volume of 
the whole wy m ~ 

+ i? es 

si | (Ve + 7 } 
which we see from mere inspection is a minimum when 
b = 0; or the strut is vertical, as in the Linville, Whipple, 
Murphy-Whipple and other similar trusses. 

But this is not the true problem to be solved for a 
minimum amount of material in the ties and braces. 
It may be stated with various conditions, but a fair one 
is: having given the number of bays, it is required to 
find the inclination of the ties and braces, so that the 
quantity of material in both shall be a minimum. This 
gives rise to a transcendental equation which is too com- 
plex to be of any interest in this connection. But it 
shows that the struts will be nearly but not quite 
vertical. 

Colonel Merrill found from his analysis that a certain 
triangular truss was lighter than the Linville truss, but 
I should expect from my reasoning and analysis in the 
example before us to find that it is heavier than the 
Linville, and even heavier than the Post truss. Mr. 
Ferguson, one of my students, found by a rigid analy- 
sis that such was the case. 

Since the weight of the compression members varies 
nearly as the square of their length, and the weight of 
the tension pieces varies simply as the length, the 
length of the latter should be sacrificed for the former ; 
and in the ties and braces this is easily done by making 
the latter more nearly vertical. I do not say exactly ver- 
tical, for when both ties and braces are considered, the 
proper inclination is still an open question. But it is 
certain from the example we have solved that they 
should not incline so much as they do in the Post truss. 
For economy of weight it is better to make them 
vertical. 

We see that the difference in weight is quite too 
small to establish the superiority of one over the other. 
The simplicity of the details, the ease with which they 
may be erected, their liability to get out of repair, and 
the ease with which they may be repaired are more 
vital questions than the mere saving of a few pounds 
of iron. Still the question of form is a very important 
one. Lightness in itself is desirable, but other quali- 
ties are equally desirable, and the engineer should seek 
to combine as many good qualities as possible. 

Although the Post truss is somewhat heavier than the 
Linville truss, yet it has some advantages of a practical 
character which it is proper to notice. If they have the 
same depth and the ties make two intersections—or in 
other words, cross two panely—and the ties incline at 
an angle of 45 degrees, as they do in practice in both 
systems, then the number of bays and panels in the 
Linville, or any other panel system, is about 25 per cent. 
greater than the Post truss. In the example which I 
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have analyzed, the Post truss has 16 panels and the 
Linville 21 panels, so that for the same space and depth 
the Post truss has fewer posts, fewer ties, and a less 
number of parts in the chords ; the length of the chords 
is the same, the length of the ties the same as, and the 
length of the posts 14 ,/10'= 1.054 longer than the 
corresponding parts of the Linville truss. A compar- 
ison of the results shows that the total weight of the 
ties and posts in the Linville truss exceeds considera- 
bly the total weight of the same pieces in the Post 
truss. This excess, however is more than made up by 
the greatly diminished weight of the upper chord, 
which is caused by the shorter pieces of which it is 
composed, in the example before us. As we have seen, 
the weight increases nearly as the square of the length 
of the compression members. 

Iam aware that the depth of the Linville truss in 
practice is made greater in proportion to its length than 
I have here supposed, and that without regard to theo- 
retical considerations it thus possesses cer!ain practi- 
cal advantages; but there is nothing in the Post truss 
to prevent its having the same depth and the same cor 
responding practical advantages, if there are any, 
over a less depth. Many questions must be considered 
before it is safe to conclude that one is unquestionably 
superior to the other. 








A LETTER FROM MR. FAIRLIE. 


9 Victoria CoamBers, London 8S. W. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

Through the kindness of a friend I have been per- 
mitted to look over your issue of November 12 and 
have read therein a very interesting description of an 
improved locomotive engine, by Mr. Forney, of New 
York, (to whom I wish all success, for he has taken a 
step in the right direction), and your editorial on my 
paper read at Liverpool; and with your kind permis- 
sion I shall say a word or two respecting these. 

Mr. Forney must go a step further and make his 
engine rest on two bogies, and not on one only. He 
may then drive either the one or both, as circumstan- 
ces may require the adhesion of all the weight or part 
only. By doing this he will arrive at the Fairlie single- 
boiler, double-bogie engine, two large photographs of 
one of these engines now working on the Great South- 
ern & Western Railway of Ireland I have the 
pleasure to send you this mail, one showing the engine 
complete ready for working, the other with the driving 
bogie taken from under the boiler end. The boiler, 
tanks, etc., are allon one framing, under which two 
bogies are placed similar to your cars, that under the 
boiler having cylinders and the usual gearing attached 
to it called the driving bogie, and the other under the 
tank and fuel bunkers for carrying these only. 

The centre line of this engine, like that of your cars, 
is a chord on any curve the bogies may be traversing, 
whilst the bogies themselves are tangent to it. 

If you will be good enough to extract the substance 
from Mr. ’Forney’s reasons for recommending his de- 
sign, you will find that they aim at the root of the rea- 
soning on which Mr. W. W. Evans builds his castles in 
the air. 

The conclusions which you are pleased to draw res- 
pecting my paper on grades may appear very logical, but 
they are not correct ; and I will venture to say had you 
given more consideration to the subject you would 
have written in a very different strain. 

I cannot understand how you could have avoided 
seeing in my paper that the proportions of dead to 
paying load therein given are the practical results of 
our working in this country: I could not mean yours 
because I know very little about your railways or their 
working ; but this I do know, gathered from your own 
article, that you do not know this any more than I do, 
and I venture to say if you will honestly ascertain the 
number of passenger and merchandise cars run on 
any line you like to take (as an example) in every train, 
the number of miles run by every train, and the num- 
ber of passengers and tons carried by each car in every 
train, that you will find the proportions of 29 to 1 in 
the one case and 7 to1in the other much nearer the 
mark than the figures you give. 

I am quite prepared to admit that your cars with 
either passengers or freight run with greater average 
loads than they do with us—that is, that each car has 
nearer its maximum number of passengers or tons of 
freight in it at all stages of its running. Nevertheless 
I am quite positive that on investigation (you do not 
appear to have looked at the matter in this light at all) 
you will find the proportion of dead to paying load 
actually carried very different to what you imagine it 
to be. Remember it is not what could be carried, but 
what is actually carried that you have to look at. 

I am rather surprised that you should have made the 





mistake in your figures of calculating the capacities of 
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your trains as to what they might carry instead of 
what they actually do carry, and itis this same charac- 
ter of mistake that you make regarding my paper all 
through your article. 

The figures I have given are extracted not only from 
companies half-yearly balance sheets, but from the 
Board of Trade published returns and are universally 
admitted in this country. 

To prove to you the enormous disproportion between 
that which is and that which might be the case with 
our trains I give the following particulars of our stock 
in comparison with those which you give: 


Our Iist-class 7) ¥ carry....82 persons and weigh 7 tons. 
(or have seats for 32 persons)..... vo Seen ek weuben aware 
Our 2d-class carriages carry...... 40 persons and weigh 6 tons, 5 cwt. 
“ 8a “ ity i 50 “ “ q “ 
122 20 tons 5 cwt. 


being equal to about 3 cwt. of carriage to passenger, 
whilst yours is 152,000 tbh. or 6734 tons to 240 passen- 
gers, being equal to 5-6 cwt. to 1 passenger, or nearly 
double that of the dead weight to seating capacity of 
our stock. 

Our wagons average 4.5 to carry 8 tons, or 1.77 of 
paying to1 of dead weight, whilst yours is (stili quot- 
ing your figures) only 1 to1. Thus, if our dead weight 
in passenger stock is only some 45 per cent. of that of 
yours, and in merchandise stock about 38 per cent. less 
than yours, whilst the actual results of the working of 
stock show so great a discrepancy in respect to these, 
it surely follows that—allowing a considerable margin 
for your better working, 7. ¢. for your better filling your 
trains—there is still a great deal to make up, and as I 
have said on an honest investigation your dead to pay- 
ing weight will be found to reach very near the figures 
stated in my paper. 

Having disposed of this part of the question, the 
meaning of the phrase, “a narrow gauge is infinitely 
less costly than a broader one,” will be easily under- 
stood; but to make it more soI will add (taking the 
present proportions of dead to paying weight as a 
“ gine qua non”) thitany gauge which shall compel—not 
permit—a reduction of these quantities, say from 29 to 
1 to 15 to 1, and from 7 to 1 to 3 or 4 to 1, must be “‘in- 
finitely less costly,” if taken on this ground alone with- 
out reference to first cost of line and rolling stock. 
Now it is clear that if by the adoption of a narrow 
gauge (I recommend 3 ft. as the proper gauge for all 
speeds up to 30 miles an hour) wagons of 1 ton only 
are sufficient to carry three times the average load now 
taken in the present wagons, which average 4.25 tons, 
that a saving must be effected in the cost of haulage 
in these proportions, and the gauge which does this I 
think you must admit will be “ infinitely less costly,” as 
also that the ‘ dead weight of trains is in proportion to 
the gauge on which they run,” because the gauge com- 
pels that wagons shall be in proportion to it. That 
gauge is the best which gives the required floor area 
for passengers and merchandise most convenient for 
working and handling, and with an angle of stability 
that shall ensure perfect safety at the speed determined 
for the trains to run with the least amount of dead 
weight. Every inch you add to the gauge beyond that 
which secures this you add materially to the dead 
weight, or in the words of the paper, “the ton of ma- 
terial placed in this form is stronger, and produces 
better results than placed on a wider basis,” 7. e. wider 
gauge, to get the same platform area. The lighter the 
wagon really consistent with the duty it has to per- 
form, the less the dead weight must be and the less the 
opportunity that management has, however bad it may 
be, of creating dead weight by running partially filled 
wagons in trains. 

Were it not that I have pointed out the limits of the 
narrow gauge, your joke about the velocipede might 
tell. I have stated that the Festiniog line, though per- 
forming wonders, is too narrow, and that 3 ft. is the 
gauge where passengers and general merchandise have 
to be carried, and 2 ft. 6 in. for mineral traffic only. 
You evidently do not understand the position that a 
wagon or truck takes on a curve, or you would not 
have committed the blunder you have in your foot-note 
respecting the passage of curves on broad gauge. The 
next time you are out on a road get a wagon or truck 
pulled on a curve, and you will find that one of the 
leading wheel flanges will rub hard against the edge of 
the ouTER rail, whilst one of the trailing wheel flanges 
will rub hard against the edge of the inNER rail. Reck- 
on from this how much assistance “coning the tread of 
the wheels” will give you in passing sharp curves. The 
remainder of your article is generally replied to in the 
above. You have managed to write three and a half 
columns which could have been better occupied with 
anything else, seeing that by a like investigation in the 
first instance, a little examination of the foundation of 
your argument, you would have ascertained that it was 
only sand, and that the three and a half columns could 
not be supported on it. 








I concede that your lines are better worked, cheaper 
worked, and better dividend-paying than ours are. I 
concede, also, that there is much to be learned from an 
examination of things as they are with you—very much 
that would improve us. I concede that the highest 
praise is due to your engineers, who have seen the 
enormous advantages given by the bogie system and have 
stuck to it,—all these I concede with much pleasure ; 
but one thing I cannot concede, and that is that you un- 
derstand the subject you have undertaken to write 
about. I am, sir, your obedient servant, 


Rost. F. Farruie. 








Railway Gauges. 





Upon a first consideration it appears somewhat 
strange, that after so many years of varied experience 
in railway construction, the gauge question should yet 
remain unsettled, and that so many erroneous ideas 
should exist upon the subject, so many false notions as 
to relative cost, as to relative capacity, and as to rela- 
tive speed. Yet it is so. “The battle of the gauges” al- 
most venta years since was fought upon a very broad 
platform. It was then the question between Brunel’s 
magnificent gauge and the more moderate gauge of less 
monumental engineers. Yet even then none contem- 
plated anything less than the narrower width, and later 
on, when Mr. Simms recommended the gauge that was 
afterwards adopted in India, he was influenced by a 
wish to make a compromise between the doctrines of 
the two schools. Similar to the arguments advanced 
then, and much as the want of absolute knowledge 
shown then, is the want of absolute knowledge shown 
now. There are but very few who have had practical 
experience of the cost, the facilities for working, and 
the capacities of the 3 ft. 6 in. gauge, and none who 
have had any experience worth recording about a 2 ft. 
9in. gauge. Yet it is from these two widths, or some- 
thing between these two widths, that the Indian Goy- 
ernment has to make its selection, in deciding upon the 
large secondary system of railways that have to be 
commenced, and that immediately, if India is to have a 
fair chance given to her for development during the 
next twenty years. 

It is freely admitted now, that the costly policy advo- 
cated by Mr. Simms, and endorsed by the East India 
Company, is a failure; it is freely admitted that India 
cannot afford to extend her railway system upon the 
existing plans, except so far as feebly and slowly throw- 
ing out short branches, or extending its trunk lines 
here and there. It is freely admitted that a great rail- 
way system in India is impossible, if some total change 
is not effected, which shall, with an outlay within her 
means, give her sufficient accommodation, neither more 
nor less than she requires. It is just this “ neither 
more nor less” that is the troubled question. It in- 
volves many problems. Political necessities and com- 
mercial necessities, the probabilities of future develop- 
ment, the chances of sudden calls upon it, for the put- 
ting forth of its full capacity ; the probabilities of com- 
parative stagnation of business during certain seasons, 
But two gauges are admissible, the existing one, all too 
wide, with its narrow rolling stock, still too large for 
the demands upon it, and the gauge yet to be decided 
on, one that shall be able to accommodate the max- 
imum traftlic with the minimum outlay, at once the most 
efficient and the most economical. 

In deciding this question of the narrow gauge as be- 
tween 2 ft. 9 in., and 3 ft. 6 in., there are three great 
questions to be considered; first, cost; second, capa- 
city ; third, speed. The first is connected almost en- 
tirely with the construction of the road, the second 
and third have to do with the rolling atock principally. 

So as regards cost. The advocates of the wide, and 
those of the narrow gauges propounded until recently, 
and some do even now—the one, that the reduction 
in the cost of a narrow-gauge line was only as much 
as was represented by the reduction of width between 
the rails; the other, that the difference in cost varied 
in direct proportion to the gauge. Collateral to these 
were the respective convictions—on the one hand, that 
in a narrow-gauge line all other elements of expense 
must remain unaltered; on the other hand, the ele- 
ments of expense decreased just as the rails approach- 
ed each other. We believe that these convictions are 
gradually fading out, and that it is becoming admitted 
that it is not the gauge that rules the cost, but the nu- 
merous articles that enter into the whole schedule of a 
cheap railway bill, of which the gauge is but one. How 
far, then, does the cost of a cheap narrow-gauge rail- 
Way compare with that of a broader gauge? The first 
standards for comparison that present themselves are 
the ordinary 4 ft, 8 in. and the 3 ft.6in. gauges. But 
to establish a comparison, it is necessary to exclude 
so many conditions, and to include so many 
others, that it is difficult to arrive at a conclusion, 
The experience of tew of our engineers help us 
here; but we are fortunate in possessing the result of 
the experience of Mr. Carl Pihl, the Government Nor- 
wegian railway engineer, who must and will always be 
remembered and recognized as one of the leaders of 
railway reform. Those of our readers who care to re- 
fer to the numerous communications from Mr. Pihl that 
have appeared from time to time in these columns, and 
to the equally numerous articles in whlch we have 
availed ourselves of the experience of that gentleman, 
will agree with us in what we have said, and will be 
satisfied to take his results without hesitation. In Nor- 
way, then, where the 4 ft. 814 in gauge was established 
first as the standard of the country, but where the 3 ft, 
6 in. is the recognized gauge, we shall find all we re- 
quire to establish the comparison long ago published. 
From a careful investigation, Mr. Pihl shows that the 
saving in the narrower over the broader is about 3% of 
the outlay—a result borne out not only by the cost per 





mile of lines now built, but by carefully prepared esti- 





mates for lines of the two standards running over the 
same ground. How, then, will the question stand be. 
tween 3 ft. 6 in. and still narrower widths? We subjoin 
a careful estimate of cost per mile for lines of varying 
gauge. 
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The above tables are based upon careful and detailed 
estimates of an existing line, and may be taken to rep- 
resent a type of a first-class single track railway. It 
will be seen that in three of the large items, namely, 
rails, fencing, and stations, the amounts are constant, 
whilst the other items of cost are reduced ina 
proportion much more moderate than would be im- 
agined, the total difference between the 3 ft. 6 in. 
gauge and that of 2 ft. 9 in. being only 104/. per mile. 

Coming more nearly to the case in point ; to the con- 
sideration of cost between a gauge of 2 ft. 9 in. and 
one of 3 ft. 6 in. for the Indiar railway system, we have 
to learn what economy will be effected between the two. 
To do this properly, we must have recourse to an ac- 
tual example, to a proposed line in India that has been 
carefully located, graded, and estimated, having the 
same weight of permanent way in each case, namely, 
42 tb. to the yard. And, first, we will take the cost of 
the gauge of 5 ft. 6 in. per mile, the assumed formation 
width being 14 ft. 


£ 
ED i056 5 Shona banks Weed bdenneneacans aicneanimlaeies wise 295.2 
Permanent way, 42 #. per yard, to include fastenings, sleep- 
i TMG canes cakpssdceuaccssbuanonswes scene 2 
TR ns: wena caecnsansetesgeh sheen Wescoawsb nolan 
Inch ttincbscendiseesshcbsense¥sdaewosbcrnbucrelwoudcues 812.5 
tin ois ia ale patnsbp eb ade aoe seensaikkes 








NE IRON Sos concn cnc sacinsieus cobedisstucaeesosecs 625.0 
CORTE OMONOR GE GHOTEOR 66 o'000scdceccvcece ccs ccerenscanee 1,034.0 
£5,395.7 
We now come to the the 3 ft. 6 in. gauge: 

Earthworks, formation, width, 10 ft. 6 im..............2- eee eens 258 
Permanent way, sleepers, ballast, laying, &c..............-++++ 1,790 
Se I ND hin 0060s econ seas oneenerhcabsasceescosiensaee 179 
I ai cntnissdoeseceetndotethcteewebswareyedesdoneeeaearnsee 729 
PD AD. Sandineedsatandscesits oensetensestiensweoeuasows'ce 157 
ee ie SEIN ns cdicewss <dcecainn sian tateessvownsnsic 558 
COMURZONCION ANA CHATZES. 26 ...000cccrccccescescocsesescsssces 873 
£4 543 


The last summarised estimate will be for the 2 ft. 9 in. 
gauge: 


£ 
Earthwork for 9 ft. 6 in. formation.................cceseeeseees 248 
Permanent way, sleepers, ballast, laying, &c...............-.. 1,690 
EE none eccebncastisecnkddpebsssedeceevecens = 
iy bs 


SS ere rer rere re Tet Serer 
EE SO 5 Fdsh 65 00n5500 000 6dseeRSinmss suk onexeeTes secs ce 
Stations and workshops..... os 

Contingencies and Charges..... 





The respective savings in these three estimates are 
8247. and 147/. per mile. 

But it must not be forgotten that if the per centage 
of sidings allowed in the 3 ft. 6 in. estimate is sufficient, 
10 per cent. is too large a proportion to add to the ac- 
count of the 5 ft. 6 in. gauge, and not enough for that 
of 2ft.9in. The length of siding room required for 
the narrower gauge would vary in an inverse ratio to 
the cross section of the loads carried by the rolling 
stock, a matter upon which we have dwelt in another 
column. It is, therefore, being within the mark to add 
1214 per cent. instead of 10 per cent. to the siding ac- 
commodation of the 2 ft. 9 in. estimate. This would 
give an additional sum of 42/. per mile to be added, re- 
ducing the difference of cost to 105/. per mile. The 
outlay for the railway of 2 ft.9 in. gauge would thus 
be 97.7 per cent. of that with the 3 ft.6 in. gauge, mak- 
ing a difference of 2.3 per cent. showing a saving suf- 


* The ballast is taken at1 ft. 4in. deep for the 2 ft. 6 in., 2 ft. 
9 in., 3 ft., and 3 ft. 6 in., and 18in. deep for the 4 ft. 8% in. gauge. 
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ficient to construct 165 miles upon the lighter system, 
out of the 7,000 miles proposed for the secondary reseau 
of India. 

We should not omit to state that in framing the fore- 
going estimates from the more detailed figures of the 
reports, we have allowed for the same weight of rails 
in each case. Messrs. Strachey and Dickens, however, 
propose to employ a 36 tb. rail, which, however suita- 
ble it may be for the traffic it is designed for, is never- 
theless inadmissible in forming a comparison of cost. 
The consideration of weight of rail in relation to gauge, 
we shall discuss on another occasion. 

It will be noticed that the differences of cost per 
mile between the two estimates framed for the Indian 
railways, and those tabulated above for a line in this 
country are identical. This exact agreement is, how- 
ever, merely a coincidence, for the different conditions 
involved in the construction of various lines, would of 
necessity produce discrepancies in the comparison of 
the proportion of cost to gauge, ranging between the 
conditions of a light surface line, where the difference 
would be least, and railways running through such 
country as that of Norway, where Mr. Pihl has found 
that the cost of 3 ft. 6 in. lines to be only two-thirds of 
those 4 ft. 814 in. wide. 

We think little more need be added to dispose of the 
question of economy sought to be effected by the adop- 
tion of extremely narrow railways advocated by Col- 
onels Strachey and Dickens. It may be urged that the 
partial estimates given are insufficient to allow a prac- 


‘tical and valuable opinion to be formede But as these 


estimates are framed for a proposed railway 480 miles 
in length, the basis is sufficiently extended to argue 
fairly upon, and as the figures show that by adopting a 
width of 2 ft. 9in. instead of 3 ft. 6in.,a saving suffi- 
cient to construct only 11 miles more of line of equal 
character could be effected, the advocate of this system 
must abandon the argument of economy and occupy 
other ground. It is only just to the authors of the re- 
port advocating the width of 2 ft. 9 in., that they do 
not urge emphatically the argument of economy ; in- 
deed, they say that however small the difference may 
be between a railway of a gauge that is enough anda 
railway on any broader gauge, it is the duty of the 
government to select the one and avoid the other in 
making their final selection. But it is exactly in that 
question of what is enough that we consider Messrs. 
Dickens and Strachey at fault. The carrying capacity 
of a railway, and the speed at which trains may be 
taken upon it, are the measures of its usefulness ; and 
in selecting a gauge the maximum amount of work to 
be thrown upon it must be considered, not that which 
it would have to perform under ordinary conditions. 
The importance of this consideration cannot be too 
prominently kept in view, and any error of selection 
committed now would be irreparable, or remedied at 
best with an enormous outlay. The time may arrive, 
and in these days no one can forcast events, 


even in the immediate future, when the safety 
of India as a British possession may depend 
upon her railway system. How _ short-sighted 


then, would be that policy which should advocate the 
adoption of a gauge “wide enough” for her require- 
ments, that is, wide enough for the conveyance of the 
people and the products of sparsely habited districts, 
through which these lines would pass. Doubtless a 2 
ft.9 in. railway would be enough for such require- 
ments, not only at present but for many years to come; 
but how in the event of political difficulties? what if 
the troubles of war broke over the country? Could 
such a railway as those proposed convey efliciently an 
army and its arms ; could men, and horses, and guns, 
and all the munitions of war be concentrated by the 
agency of an iron way 30 in. wide, or at that season of 
supreme requirement, would not the means be found 
inadequate, and the consequence of an unwise policy 
be keenly felt? These are considerations which do not 
come within the province of this article, which pro- 
fessed to deal simply with the questions of cost; else- 
where we have dwelt upon other points of still greater 
importance, and shall resume on another occasion a 
consideration of the other aspects of the subject.—Zn- 
gineering. 








Locomotive Improvement. 





Every competent engineer, civil or mechanical, will 
admit that the locomotive engine, approximately per- 
fect as it is, may yet be rendered better. The civil en- 
gineer, indeed, demands that it may be made less dam- 
aging to his roads, while the locomotive superinten- 
tendent earnestly desires to effect a saving in fuel and 
in the cost of repairs. If then it is admitted by both 
classes of the profession that improvement is desirable, 
how is it that the improvement is not effected? It can- 
not be because constructive skill is lacking. The ab- 
sence of ingenuity cannot be pleaded as an excuse. 
lhe true answer is, that the locomotive is daily under- 
going small, almost imperceptible, improvements on 
the one hand, and, on the other, it must be borne in 
mind that the locomotive is so nearly perfect in its best 
form, that the task of making it still better without 
launching out into a course of costly experiments, for 
which railway companies have no available funds, is 
extremely difficult of performance. To use an often 
quoted illustration of the late Dr. Lardner’s, imperfec- 
hions which will ruin a razor are of no account ina 
carving-knife. It would not be very difficult to make 
an average carving-knife of good steel as sharp as a 
razor, but it would be impossible to make any razor as 
much sharper than the average of razors. If the loco- 
motive were not very good indeed it would be easy to 
make it better; in the fact that it is very good lies 
the obstacle in the way of further perfection. It is by 
no means to be assumed, however, that the obstacle is 
insurmountable. What can be done in the way of 
effecting economy of fuel in one engine, men ought to 
be able to do in another. If we can get a horse-power 
for the consumption of 1.5 tbh. of coal in the case of the 
marine engine, we ought to do nearly as well in the case 





of the locomotive. Certain engineers have shown that 
it is possible to haul enormous loads without so se- 
riously weighting the driving wheels as to compromise 
the stability ofpermanent way. All locomotive design- 
ers ought to be able to do the same. If they are com- 
petent men, and do not do this, then we must assume 
that some good reasons exist for the fact. Let us see 
what these reasons may possibly be ; and let us also con- 
sider for a moment the direction in which the improve- 
ment of the locomotive is most likely to be effected and 
is most desirable. 


The subject may be be best dealt with under three 
heads: Firstly, the locomotive asa steam generator ; 
secondly, the locomotive as a steam user ; and thirdly, 
the locomotive as a vehicle. It is with the last alone 
that the civil engineer has, strictly speaking, anything 
todo. It is only asa vehicle that the locomotive de 
stroys permanent way. The question of what it will 
draw, and the relation which its power of drawing 
bears to the contour of a line, troubles him but little 
in determining that contour, because he knows that 
whatever that contour may be the mechanical engineer 
is prepared to supply him with engines to work it with 
regularity and efficiency. 

he first question, then, for consideration is the im- 
provement of the locomotive as a steam generator ; and 
with this alone we shall deal at present ; to the others 
we shall refer at no distant day. The is no room to 
doubt that the very best locomotives are uneconomical 
steam generators. The rate of evaporation seldom ex- 
ceeds 7 tb. of water to one ton of coal. In exceptional 
instances 8tb. or even 9 tb. have been evaporated, or a 
little more perhaps; but in these cases the boilers have 
been new, and the surfaces free from deposit. It is un- 
fortunately a condition of the locomotive boiler that 
the tubes cannot be freed from scales without taking 
them out; and asit is certain that scale accumulates 
more or less slowly according to the quality of the 
water and the care exercised by the drivers, but does 
still accumulate, the evaporative economical efficiency 
of every locomotive must fall off year by year, and de- 
crease from what it was at first. Bearing this in mind, it 
will not, we think, be wrong to assume that the average 
duty of all the locomotives in England will not greatly, 
if at all, exceed 6.75 th. of water fairly evaporated—not 
primed—into steam. But this is, as we know, far 
below the efficiency of other types of boiler. It should 
not be too much to expect an evaporation of 8.5 tb. of 
water per pound of coal, considering how good the 
coal is that locomotives usually burn and the skill of 
the stokers who attend to its consumption. Is it or is 
it not possible to obtain this result, not in exceptional 
cases, but in thousands of locomotives, year after year, 
and in all parts of the United Kingdom? We fear that 
the answer must be in the negative. If the past teaches 
any lesson worthy of notice, we are certain that it can- 
not be effected so long as the existing type of boiler is 
retained in its absolute integrity. he horizontal tub- 
ular, or locomotive boiler, has undergone an enormous 
number of modifications, but not one real improvement 
has been effected. The most highly approved locomo- 
tive boiler of the present day is identical with those in 
use in 1840 is every respect save its dimensions, the 
quality of its workmanship, and a brick arch in the 
tire-box. Long grates, combustion chambers, and in 
the best practice mid-feathers, have disappeared from 
the railway world. We have nothing left but the ap- 
proximately cubical fire-box, and a greater or smaller 
number of brass or iron tubes of a greater or lesser 
length according to circumstances, running straight to 
the smoke-box through a cylindrical shell. Not one of 
the innovations on George Stephenson’s designs appear 
to have obtained any substantial footing in modern 
locomotive practice. Weare on these grounds justi- 
fied in stating that, so long as the modern locomotive 
boiler is retained, nothing whatever is to be expected 
in the way of securing a greater economical evapora- 
tive efficiency from the fuel used. 

The question naturally suggests itself, is it essential 
that we should continue the use of a boiler ad- 
mittedly not the most economical? It is not easy to 
reply to this question, On the one hand it may be 
urged that it is possible to work locomotive engines 
with boilers very different indeed in form; while, on 
the other, we have the practice of the last thirty years, 
and of the best mechanical engineers who have per- 
haps ever lived, in favor of the existing boiler. It is, 
besides, very difficult to design any other boiler which 
will comply with the requisite conditions. Where else 
is there a boiler to be found which will supply us with 
as much heating surface within a given space? Where 
is there to be found a boiler at once so easy to make, 
repair, and keep in order, so safe, so strong, and, all 
things considered, so cheap? Where is the boiler 
which admits of such an efficient distribution of weight, 
is so good-looking—and even good looks are worth 
considering in designing a locomotive—presents so 
large an area of water surface—essentially the pro- 
duction of dry steam—and is so easy to fire and attend 
to in every way? We may answer at once that there 
is not one in existence. But granting this, it must not 
be forgotten that it may be possible to design boilers 
which, differing more or less widely in important re- 
spects from the existing boiler, and sacrificing certain 
of its merits, will nevertheless be better in this, that 
they will prove more economical as far as the con- 
sumption of fuel is concerned. Whether such boilers 
can or cannot be produced remains to be seen; but it 
is at all events certain that no locomotive engineer 
can prove that it is impossible to build a very eflicient 
locomotive with, for example, a vertical boiler. Such 
a boiler would of necessity be as unlike the ordinary 
locomotive boiler as possible—and it is for that reason 
we cite it to illustrate our meaning—but this does 
not prevent its application to the required purpose. 
The distribution of weight could be effected with ease ; 
the qualities of the locomotive as either a steam user 
or a vehicle would remain unaffected ; the convenience 
of firing would be the same as now, cost and weight 
would remain unaltered. Only two really effective 





arguments can be brought against a vertical locomo- 
tive boiler. The first is, that it is impossible to provide 
sufficient heating surface of the kind in any suitable 
vertical boiler; the second is that a locomotive with a 
vertical boiler is opposed to all preconceived notions 
on the subject of locomotive engines. 'To which we 
reply, first, that it is by no means certain that a boiler 
of the vertical type cannot be devised which will con- 
tain as much heating surface, within a shell of given 
size, as any locomotive boiler ; and, secondly, that the 
mere fact that no other boiler than the existing type 
has been used hitherto in first-class locomotives is no 
reason whatever why it should be adhered to till the 
end of time. The question, in short, narrows itself to 
this: Is it or is it not desirable that every pound of coal 
we burn in a locomotive should or should not make 
more steam than it does? The universal reply will be 
that it is highly desirable that the utmost possible value 
should be got out of the coal purchased by railway 
companies. But it is certain that nothing further is to 
be expected in this way from the existing locomotive 
boiler. The best men of the day have worked at it 
since 1840 ; that is to say, for thirty years ; it is as per- 
fect new as it is possible it can be, and yet it is inferior 
in evaporative efficiency to a host of other boilers. To 
assert that any further improvement is to be expected 
is simply to assert that Mr. Ramsbottom, Mr. Beattie, 
Mr. Cudworth, Mr. Miller, Mr. Johnson, Mr. Sinclair, 
Mr. Sturrock, Mr. Martley, Mr. Adams, and hundreds 
of other engineers both in this country, France, Ger- 
many, America, &c., really do not know their business. 
Under the circumstances we are justified in repeating 
the assertion that if more steam is to be made per 
pound of coal burned we must alter the type of boiler. 

It will, no doubt, be urged by certain of our readers 
that this is a most “unpractical” article. We grant 
that it is unpractical in the sense that it indicates, un- 
der certain conditions, the necessity for innovations in 
ordinary locomotive practice ; but we cannot admit that 
it is unpractical in any other sense. No one who is 
well up in his subject, can deny that further improve- 
ment in the evaporative efficiency of the existing boiler 
is a thing not to be expected in the face of modern prac- 
tice, which is reverting as fast as possible to the oldest 
and simplest type of boiler, as may be proved by an in- 
spection of the latest engines on the Midland, Great 
Eastern, London, Chatham, & Dover, Great Northern, 
Great Western, North London, and many other rail- 
ways. At the same time, greater exertions than ever 
are being made by locomotive superintendents to cut 
down coal bills. The question we submit, is, not wheth- 
er it is right and proper for a journal like this to sug- 
gest innovations on existing practice, but whether 
these changes so suggested are or arenot likely to secure 
the desired end, and comply at the same time with the 
required conditions. And we desire it to be specially 
borne in mind that in this article we have done noth- 
ing more than enforce on our readers the fact that no 
improvement can be expected in the existing locomo- 
tive boiler, while we place before them the suggestion 
that a different type of boiler might be designed—if it 
be not designed already—which would prove more 
economical in the consumption of fuel, and equally 
convenient for locomotive purposes. We shall not so 
far wrong locomotive superintendents as to believe that 
they are so wedded to their own practice that they can 
see nothing worth consideration in the ideas of others, 
although these ideas may introduce somewhat novel 
views on the future of the locomotive engine. We do 
not put forward as certain that a different type of boil- 
er would be better than the existing type, but we think 
it probable; and it is indisputable that designers of 
locomotives generally should not be deterred from in- 
troducing possible improvements simply because they 
are essentially different from existing practice.—T'he 
Engineer. 

[The Engineer does not seem to know that vertical 
boilers were used on some of the first locomotives made 
in this country. They were built about the year 1836, 
and ten or twelve of them are still running on the Bal- 


timore & Ohio Railroad. Ep. Ratmroap GazETTE.] 








—The New York Commercial Bulletin says: 

“The prospect of erecting an immense grain elevator 
on the North River front of this city, first noted some 
weeks in this column, is rapidly approaching a success- 
ful consummation, though the parties interested are very 
chary of information. We learn, however, that a com- 
pany has been formed, embracing only a few members, 
but all capitalists of large means and thorough business 
experience ; and that it is their intention to complete 
the work in hand in a manner calculated to give New 
York one of the finest, if not the very best, grain eleva- 
tor in the world. A capacity of two million bushels is 
calculated upon, and it is hoped to have this work com- 
pleted in time for next season’s crop. A portion of the 
necessary grounds and water front has already been 
secured, and the negotiations for the balance are neara 
successful termination.” | 








—Hon. Byron Kilbourn, who had much to do with 
planning and securing the construction of the Mil- 
waukee & LaCrosse Railroad, (now a part of the Mil- 
waukee & St. Paul), died on the 16th inst. at Jackson- 
ville, Fla. 








—A peculiar feature in each of thirty-three new 
locomotives built at the Rhode Island works for the 
Great Western Railway of Canada, is the placing of the 
bell in front of the engine, with gearing to the driving 
wheel, so that every revolution rings it. 
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Railway Expenditure-The Repairs and Renewals 
of Carriages. 


In a former article we pointed out how large were 
the gross earnings of the locomotive compared with 
the cost of its running and working. The total gross 
receipts, amounting to £40,912,534, had been earned at 
an expenditure on the locomotive of a sum of £5,200,- 
000, or about one-eighth of the amount earned, leaving 
seven-eighths available for the other charges which 
have to be defrayed before the dividend is declared for 
the shareholder. Last week we drew attention to one 
of the most formidable of these items of outlay in the 
working of our railways—viz., the permanent way. 
The expenditure on the road-bed absorbs £3,764,000 of 
the amount earned. A third item is that to which we 
propose now to refer, viz., the cost of running and re- 
pairing the carriages and wagons, and other parts of 
the rolling stock of the companies. It amounts to 
£1,632,600, of which £1,397,000 is due to England and 
Wales, £192,052 to Scotland, and £42,700 to Ireland. 
This sum was expended last year in the repairs and re- 
newal of not less than 272,719 vehicles of all kinds, ex- 
clusive of engines and tenders, being as near as _possi- 
ble equal to an average outlay upon each vehicle of £6. 
The distance traveled by these carriages and wagons 
was 145,202,000 miles, which would give an average of 
about 294d. per mile run. Every mile traveled by the 
trains in the United Kingdom produces a gross sum of 
about 5s. 8d. From this has to be deducted 9d. for the 
locomotive charges, as we showed in our last, about 
6'¢d. for the maintenance of the way, and now we have 
a trifle under 3d. a mile for the carriages. We thus ac- 
count for a fraction over 1s. 6d. foreach mile of railway 
run, out of the 6s. of gross receipts. 

Considerable attention nas at various times been di- 
rected to this item of expenditure, with the view to as- 
certain whether any and what savings may be effected 
in it. Mr. Price Williams, in a very elaborate paper on 
the maintenance and renewals of railway rolling stock, 
gives some interesting statistics bearing on this depart- 
ment of railway expenditure, and Mr. Robert Fairlie 
has paid very considerable attention to this branch of 
the subject. The information given in our half-yearly 
reports is as a rule very scanty with regard to the out- 
jay upon this portion of the rolling stock. There are 
still, however, some data by which to estimate the na- 
ture and extent of these outgoings. On the Northeast- 
ern Railway the number of wagons, for instance, is 
17,42). Many of these are what is known as chaldron 
wagons, and smaller than those in use on other lines. 
the cost averaged £73 14s. 8d., and the average annual 
cost of their maintenance and renewal, calculated upon 
the returns of twelve years, was £4 8s. 4d., or 6.39 per 
cent. of the total cost, and equivalent to a “money” 
life of 15.65 years. The calculation given above of the 
cost per train mile run is one which, founded upon the 
average of the whole railways of the United Kingdom, 
cannot of course be made applicable to any railway in 


particular, each of which has its special circumstances | 


which more or less affect the cost of working and the 
expense of repairs. As an illustration of the varying 
conditions of working the railways, we may take the 
case of the Great Northern and the North London—the 
former has a proporti n of carriages to mileage of 1.73, 
while the latter has 9.48. It would therefore be obvi- 
ously improper to compare the cost per train mile of 
carriage repairs on lines so thoroughly dissimilar in 
character and in the conditions of their working. In 
the one case the average cost per passenger train mile 
is 14gd., in the other it is more than 24gd. In the case 
of the Great Northern the average cost per vehicle per 
annum is £22 24 while on the North London it is £35.- 
26. Inthe case of the Manchester & Sheffield it is 
£20.71, and on the Northeastern £22. On the Great 
Northern the period of life is estimated at twenty 
years, on the North London at nine, on the Sheffield at 
seventeen. 

Mr. Harrison, in his paper on the statistics of railway 
income and expenditure, read at the Institution of 
Civil Engineers, says :— 

“The cost of repairs to passenger carriages is in 
most cases from 144d. to 214d. per train mile. The few 
instances in which it exceeds this probably admit of 
explinition by some peculiarity in the traffic. The cost 
of repairing goods trucks varies very much. In gen- 
eral it is from 24d. to 3d. per train mile. On several 
lines this is greatly exceeded, and the maximum reaches 
Gd. There appear to be two general causes for this re- 


sul: one, the large proportional stock required for the | 


mileage run in agricultural districts; the other, the 
large stock needed for mineral, more especially for coal 
traffic. For this traffic the number of trucks in a train 
is large; the trucks are heavily laden, and liable to 
much rough usage. Besides these general causes there 
is a special one, arising from the circumstance that 
some companies finda much larger number of trucks 
in proportion to their traffic than others. This applies 
both to:mineral and merchandise traffic, more especially 
the former, and it renders any comparison between the 
results on ditferent lines altogether fallacious. The 
locomotive charges form a most important item of ex- 
penditure, and may be taken generally at from 8d. to 
9d. per train mile. These charges are divided under 
the head of repairs and running expenses. Taking 
repairs first, the lines southward of London, which are 


chiefly for passengers, cost the least, and may be put at) 


from 24¢1. to 31. per train mile. On the lines where 
the trafic is mixed, but where the mineral traffic is 
heavy, the cost is greatest, or about 34¢d. per train 
mile. Applying these two extreme experiences to any 
particular line, it would be possible to determine, ap- 
proximately, the cost of locomotive repairs, by con- 
sidering the character of traffic upon it.” 

It is most important to the interests of railway prop- 


erty to ascertain whether any and what saving my bee 


effected in this department. Carriages and wagons 


have to perform a certain amount of heavy work ; they 
have to carry loads varrying greatly in weight. and 
their strength must, of course, be equal to the maximum 





work which they haveto perform. One cannot fail to 
be struck with the fact that a very large proportion of 
the work done upon the railways is dome by a power 
greatly in excess of the amount absolutely necessary. 
The average load, for instance, of the passenger trains 
on the London & Northwestern is forty persons, or, al- 
lowing a fair amount of luggage, about four tons weight, 
while the engine and tender and carriages necessary 
for their conveyance weigh little short of 100 tons, or 
twenty-five times more than the weight of the load car- 
ried. This weight, of course, involves a corresponding 
amount of wear and tear, and thus augments those 
items of repairs and renewals of rolling stock which 
absorb so much of the earnings of our railways. Pro- 
fessor Gordon, in a pamphlet on “ Railway Economy,” 
published so long ago as 1849, called attention to this 
important matter as affecting the net earnings of our 
railways. He say: 

“ The existing railway machinery will de found to be 
monstrously disproportionate to the useful effect pro- 
duced in four-fifths of the number of times that the 
machine is put in action. And to this waste of power 
may be most justly attributed much of the present em- 
barrassment of railway companies. ...Thousands, nay, 
millions of miles are run by locomotives and carriages 
on the present system whiilst they are performing an 
amount of transport of passengers preposterously dis- 
proportioned to the power and capacity of the trains 
employed for effecting it.” 

Mr. Fairlie has put this point forward in a very clear 
and forcible manner in a contrast which he made be- 
tween the Metropolitan Railway, where trains weigh- 
ing 122 tons carry only 4 tons of passengers, or about 
one ton of paying load to 30 tons of dead weight, and 
an ordiary omnibus running upon a much less favora- 
ble road, carrys 2 tons of passengers while the vehicle 
weighs only one ton, or, including the horses and 
every equipment, less than 2 tons. 

We are told in many quarters that it is absolutely 
impossible to reduce the weight of the rolling stocks 
of our railways; that it is necessary they should be 
constructed as solidly as they are in order to with- 
stand the shock and concussions to which they are 
liable, and to obtain the necessary amount of friction 
on the rails. We are inclined to believe that this is an 
assertion which has not been put to any practical test 
by those who make it. But, assuming this to be the 
case, there is no reason why we should despair of see- 
ing a closer approximation made between the paying 
and non-paying loads upon our railways, and a conse- 





quent diminution in the high percentages of the cost 
of repairs and renewals which now appear in our usual 
half-yearly statements of accounts. If the mountain 
will not come to Mahomet, Mahomet may go to the 
mountain—if we cannot reduce the weight of our car- 
riages, we can at least do something to attract more 
passengers to them. We are glad to see that directors 
and managers of railways are at last beginning to re- 
cognize the fact of the almost illimitable power of earn- 
ings which they possess in the locomotive, and the duty 
| consequently imposed upon them of endeavoring to 
; provide work for the able, willing horse which they 
| have under their control. A short time sime since the 
| directors of the southern railway proposed a general 
| advance in the rates and fares in connection with a 
complete amalgamation of the systems. The union of 
the systems was not obtained, but the fares were raised, 
and as a consequence, the receipts fell off, and thou- 
sands of travelers were driven from the railway to the 
road by this suicidal policy. A short time since Mr. 
Parson suggested, with the view of improving the 
prospects of the Metropolitan Railway, and to make 
| up for his n t being allowed to apply capital in aid of 
| dividends, that the fares should be revised in an up- 
| 





ward direction. Fortunately the experience of the 
Brighton Company, especially in regard to its suburban 
| trattic, had been obtained, and we now see that in the 
| case of the one company the fares have been lowered, 
| and each week shows an increase of more than 50,000 
| passengers, and in the other an announcement is made 
of a very considerable reduction of the fares, to take 

place on the lst of November.—London Railway News, 








Erie’s Palace Coaches. 


About 10 o’ciock on Saturday morning, a number of 
rather mysterious manner in the Erie Railway depot at 
| Long Dock, Jersey City. They entered singly and by 
| couples until they numbered about twenty. On enter- 
| ing each one approached the sentinel stationed at the 
| door through which passengers for the lightning ex 
| press passed on showing their tickets, and presenting 
| a small circular whispered in his ear. His invariable 
answer was: 

“Not yet, gentlemen ; please wait until No 1 goes 
out.” 

The lightning train soon steamed from the depot, 
when the party were accosted by a fine-looking official. 

“T presume you are the gentlemen invited to inspect 
our new palace coaches ?” 

“You are quite right, sir,’ replied the tallest and 
handsomest man in the group. “As for myself, al- 
though I am a Western man, having until recently 
lived in Chicago, I am now settled in the East, and take 
great interest in railroad matters.” 
| ~ “ Well, gentlemen, here are the coaches,” remarked 
| the official, halting the party in front of three cars 
| linked together on a side track. 
| Two of the cars were bright and gorgeous, glistening 
with a ground work of brown metallic paint, ornament- 
ed with gold stripes and letters. In the centre of one 
car an eagle held a scroll in its beak, on which was in- 
scribed, “ Drawing-room coach Morning Star.” The 
other was inscribed, ‘‘The Evening Star.” The third 
coach was a dining-room car that had done some ser- 
vice. 
| “These are the handsomest coaches I ever set eyes 
upon,” said an enthusiastic Jerseyman. 





| very intelligent looking men were observed acting in a | 


“‘T have seen much handsomer ones in the West,” re- 
plied the gentleman from Chicago. 

“We will look at the running gear first, gentleman,” 
remarked the good-natured official. “You see there 
are six wheels at each end of the coaches. They are 
connected by the strongest and best running gear in 
the world, and they have new patent axle-boxes; a 
variety of springs adapt them to every possible curve,” 

“Our running gear out West rather knocks this, I 
think,” spoke up the prairie stalker. 

“Step inside, gents, and examine the interior of the 
coaches.” 

The inside woodwork was mainly highly polished 
black walnut, silver-plated, the upholstery covered with 
elegant designs of French moquette; the windows of 
finely-grained plate glass, while numerous mirrors and 
paintings embellished the sides and ends. The cars 
are kept at a uniform heat by hot air pipes. 

“Observe these medallion panels that form an arch 
reaching to the top of the cars. You see we have a 
width of eleven feet, with ten feet clear in the centre,” 
said the official. ‘“ By turning these silver ornaments a 
couch, with tapestry curtains, ts prepared for sleeping ; 
and here we have separate private compartments, with 
passage ways around them.” 

“They can’t compare with our Western cars,” broke 
in the gentleman from Chicago. 

“Colonel Fisk is determined, gentlemen,” retorted 
the official, “‘ not to be outdone in his efforts to make 
the traveling public comfortable: a dozen of these cars 
are to be compbeted at an early day. They will cost 
$26,000 apiece.” 

“Why, that would put up a brown-stone front, with 
all the modern improvements,” said an astonished Jer- 
seyman. 

“Oh, that is nothing to brag of, we have whole trains 
out West,, costing $50,000 a car,” nervously remarking 
the Ilinoisan. 

At this juncture, Dan. Cooper, Daniel Boone, of the 
Erie staff, invited the party into the dining-room car to 
partake of refreshments. 

Toasts were drank, speeches made. Dan. Cooper 
related his wildcat experience, a Paterson reporter 
hoped Colonel Fisk would soon run palace-cars to 
Paterson, the Western man fell into a doze, and on being 
aroused by the shrill whistle of a locomotive, muttered : 

“ Let me off at Chicago,”"—New York Sun, Nov. 28. 








—The New York Tribune says of the new American 
Steamship Company to be organized at Philadelphia ; 
“The Pennsylvania Railroad Company at a _ recent 
meeting offered to subscribe $400,000 to the stock, pro- 
vided the merchants and citizens would take at least 
$300,000 additional. It is now arranged to obtain a 
charter from the State Legislature during this winter's 


session. The amount of capital stock has been fixed at 
$700,000, with the privilege of increasing it to 


$5,000,000. The plans are made for four steamers. It 
is specified that they are to be built in the United 
States—of course on the Delaware River. The material 
will be the best iron. Their dimensions will be 335 
feet in length, 28 feet breadth of beam, and to draw 9 
feet of water. They will cost $500,000 each. 

“ By the ownership of $400,000 of stock, the Penn- 
sylvania Railroad will have a controlling power in the 
organization, and will extend their tracks from the 
Market and Thirty-first-street depot to the river front at 
the steamship wharves, thus affording unbroken com- 
munication from the vessels to the far West. They 
also propose to receipt for freight between any of the 
Western stations, and all places in Europe ; and under- 
take by this combination to underbid all other separate 
rail and steamship lines. E. C. Knight Esq., a Director 
of the Pennsylvania Railroad Company, isthe chairman 
of the temporary committee, and the merchants and citi- 
zens have been organized into district or trade com- 
mittees to present the matter to the people and 
solicit general co-operation. Thus far the enterprise 
has met with the most cordial reception, and subscrip- 
tions for $250,000 have already been reported. It is 
expected to render the scheme profitable by its own 
freight and passenger receipts without Government 
aid.” 








—The following circular has been issued to freight 
agents and officers of the trunk lines to the East : 

“To all officers and agents: You are hereby directed 
to put in force on Monday, November 28, the new rates 
agreed upon this day, we having pledged ourselves 
that no freight shall pass over our respective roads at 
less than full tariff rates, and that no inducements shall 
be offered to shippers, directly or indirectly, either by 
way of rebate, drawback or issuing of free passes over 
our own roads or connecting roads. All parties are 
hereby enjoined to carry out the above agreement in 
good faith, so that all shippers may be on a perfect 
equality.” Signed by J. Gould, President of Erie Rail- 
way; Thomas A. Scott, Vice-President of Pennsylvania 
Railroad; W. H. Vanderbilt, Vice-President New York 
& Hudson River Railroad. 


—The laborers on the Omaha bridge, numbering 
about 175 men, struck on the 12th inst. for an advance 
of wages. It is reported that no delay will be caused, 








as their places have been readily filled, 
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@Qeneral Railroad Mlews. 


MECHANICS AND ENCINEERING. 


Speed of Railroad Trains, 

A correspondent of the Scientific American says : 

“In the Scientific American, of Nov. 26, you give the 
average speed of the Limited Mail from London to Holy- 
head, at from 40 to 45 miles per hour, and quote that as 
the extreme speed of railway traveling. 

“Atthis moment I cannot say what is the actual 
speed of the Limited Mail, but I believe it is nearly 
60 miles per hour. 

“There are two trains each way daily between Lon- 
don and Brighton, running the distance—nearly 60 
miles—in sixty minutes. There are three trains each 
way between London and Grantham, doing the 106 
miles in two hours. Thirty-three minutes is the time 
allowed for fast trains from Hitchin to London—dis- 
tance 32 miles. 

“Thave made many journeys between the above- 
named places in the time I have given.” 

To this the Scientific American replies: ‘We have 
ridden on all the principal English railways, and the 
only time we remember of having gone a mile a minute 
was on the express train from Glasgow to Liverpool, 
and for a short time only on a down grade. When- 
ever it came to the locomotive drawing the train, the 
speed was much redficed.” 

Keokuk Bridge. 

The stone work of the bridge was completed on the 
6th inst. The superstructure is going. forward very 
rapidly. Work has already commenced on the pivot 
span. 











Railroad Sawing Machine. 

Messrs. Smith & Proctor, of Faribault, Minn., have 
invented a wood-sawing machine, designed particularly 
for railroad work, which is now in operation at the 
Milwaukee depot in Minneapolis, The Jribune of that 
city says: “It consists of two saws so placed that two 
cuts can be made at once. The wood is fed to these 
saws in a similar manner as grain is fed into a thresh- 
ing machine, and after being sawed is carried away 
from the saws by an elevator, like the threshed straw. 
The machinery, which is very simple, is propelled by an 
eight-horse power engine. The whole apparatus, en- 
gine, boiler, saws and elevator, is built upon a platform, 
and enclosed like a box-car, in convenient compass to 
be readily loaded upon a flat car, and shipped from sta- 
tion to station. With a little change, trucks can be 
placed underneath like a pile-driving car, and then it 
can be moved upon the track as a separate car. The 
amount of wood which this machine can prepare for an 
engine is wonderful. In ten hours it can prepare trom 
90 to 100 cords easily. It requires]about nine men to 
work it, feed and take care of the wood after it is 
sawed.” 

Locomotives for Canadz, . 

The Rhode Island Locomotive Works have a contract 
with the Great Western Railway of Canada to supply 
that company with thirty-two locomotives. Sixteen 
have been already shipped, this week seven more were 
sent, and the remaining nine will follow this month, 
The engines have cylinders sixteen by twenty-four 
inches. The driving wheels are five and one-half feet 
in diameter. The fire boxes are built of steel, and 
everything about them is composed of the very best 
material. They havea railing a tew inches high around 
the top of the tender, and the bell, which is on the for- 
ward platform, is kept incessantly ringing when the 
engine is in motion by its being connected with the ec- 
centrics. This arrangement has been perfected to meet 
a demand for something of this sort, brought into ex- 
istence by the Canadian laws, which require that bells 
must be kept constantly ringing, when locomotives are 
in motion. 

Nerrow Gauge. 

The Lebanon Courier say: A number of gentlemen 
of Reading, Lebanon, Harrisburg and Allentown are 
inaking arrangements to build a two-feet six-inch gauge 
from Allentown via Reading and Lebanon to Harris- 
burg, running along the Tulpehocken and Swatara 
creeks, for the purpose of carrying local freights and 
They purpose using Fairlie locomotives. 
Union Pacific Bridge. 

The Board of Directors of the Union Pacific Com- 
pany have passed a resolution declaring their intention 
to construct a roadway for wagons, foot passengers 
and cattle in connection with their railroad bridge over 
the Missouri between Omaha and Council Bluffs pro- 
viding that those cities will permit them to charge tolls. 
There seems to be no doubt that this condition will be 
complied with. 

Kansas Pacific Machine Shops. 





plans made by Major E. D. Meier. The buildings will 
be all of cut stone and located on sixty acres of land. 
The main shop will have a front of 200 feet, and a 
depth of 600 feet. The top, or frame work, will all be 
of iron. An engine room, 30x60 feet is attached to this 
building. 

The car shop will be of two stories, the first being 
80x200 feet, and the second 70x174 feet, having a ca- 
pacity for 16 passenger or 32 freight cars at one time. 

The blacksmith shop is to be 80x288 feet, with an 
engine house 30x36 feet connected to it. 

The round house will be 385 feet in diameter, and 
972 feet in circumference, with 48 stalls, for the accom- 
modation of that many locomotives. 

The other buildings comprise a paint shop 80x200 
feet, a pattern shop 40x50 feet, an iron warehouse 
30x50 feet, an oil house 20x20, and an office for the 
Superintendent and other officers. 

Perforared Locomotive Fire-Bars, 

The following isa description of an invention re- 
cently patented in England by F. Broughton, of Re- 
gent’s Park : 

“This consists, first, in the fire-bars being perforated 
so as to permit the free passage of air through the bars, 
by which means they are constantly kept cooled, there- 
by preventing clinker or dross adhering to the bars, 
also preventing the burning, wear, and destruction of 
the bars through heat and affording facility for the 
proper cleansing of the bars. Secondly, the perfora- 
tions in the bars being in slanting and opposite direc- 
tions to each other, the free passage of air through the 
bars to engines running short journeys is obtained 
without the engines being turned, and the bars are thus 
kept constantly cool in whichever direction the engine 
may be running. Third, in cases where the engines 
travel a considerable distance and are turned for return 
journeys engines foremost.” 


OLD AND NEW ROADS. 


Lake Superior & Mississippl. 

Mr. Banning, the late President, in presenting his 
resignation to the directors of the company, said : 

“‘ As the road is now fully completed, and the policy 
of the State and company thoroughly established by 
the location of the line and terminus of the road at 
Duluth, I feel that my services are no longer essential 
to the success of the enterprise, and I am greatly grati- 
fied to believe that with intelligent and energetic man- 
agement in the administration and operation of the 
road, it will fully realize to the stock and bondholders 
all the results promised by myself and the western 
parties associated with me, as the inducement to the 
eastern capitalists to embark the vast sums they have 
in in its construction and equipment.” 

The resignation was accepted in a series of very 
complimentary resolutions, one of which was : 

“We are glad to bear testimony to the great service 
Mr. Banning has rendered us during the three years we 
have been connected with him, and in accepting his 
resignation it is understood that he remains in intimate 
and confidential relations with the company until June 
next, thus aiding it in closing up its construction ac- 
counts and in preparing for its active business opera- 
tions after that time.” 

Decatur & State Line, 

Messrs. Snell, Taylor & Co., contractors, together 
with a number of the Chicago, Rock Island & Pacific 
Railroad Company, made a proposition to the board of 
directors of the Decatur company, at a late meeting, to 
construct the road from Decatur via Farmer City, Say- 
brook, Germantown, and Wilton Center to connect 
with the Rock Island road at Mokena. The directors, 
by a tie vote refused to accept the proposition. 

Holyoke & Westfield. 

Work was begun in Westfield, Mass., on the 10th 
inst. The contract with the Canal Railroad is for 
$375,000, of which $175,000 is to be paid in cash by 
monthly instalments until the road is completed, which 
are to be issued and guaranteed by the Canal road. 
The expense incurred for preliminary surveys is assum- 
ed by the contractors, who also agree to construct in 
Holyoke a passenger house 30 by 80 feet, and a freight 
house 60 by 150 feet, both of brick, with slate roofs. 

The land damages are assumed by the Holyoke & 








The Kansas Pacific Railway Company are about | oming. 
building new shops at Bismarck, near Lawrence, after | elected President, and {Governor J. A. Campbell Vice 


Westfield company. Smith & Ripley, of New York, 
| have sub-contracted for all the grading and masonry, 
| which they agree to complete by October, 1871. 


| Cheyenne, Iron Mountain & Pacific. 


| Articles of incorporation have been filed with the 

Secretary of Colorado Territory incorporating the 
| Cheyenne, Iron Mountain & Pacific Railroad to start 
| from Cheyenne and connect with the Helena, Big Horn 
| & Cheyenne Railroad at the northern boundary of Wy- 
General Silas Reed, Surveyor General, was 





President. A committee from the Cheyenne Board ot 
Trade has conferred with the above-named officers in 
regard to the planting of colonies on the line of the 
road. 
The Lawrence Bridge. 

Mr. James F. Joy has addressed the following letter 
in reference to the bridge to Mr. C. C. Morehead of 
Leavenworth. 


‘* Somebody has sent me, cut from a newspaper, a proposi- 
tion of the Kansas Pacific road to build the bridge at Law- 
a and make running arrangements with the various 
roads. 

‘The proposition strik es me as every way in favor of Leaven- 
worth, and I think if your peopte are wise they will accept 
it. I notice it was laid upon the table, to wait the proposi- 
tions of other parties, and as usual there may be dissensions 
among your people. This is the real difficulty with Lesven- 
worth. Your people do not work together. It strikes me 
that no proposition can be made to your peopie which will 
secure 80 many advantages as this. The money value of the 
stock is ofno importance compared with these advantages. 
Yours truly.” J. F. Joy. 


Fond du Lac & Sheboygan, 

It is reported that the road has been sold to Mr. 
James F. Joy, and that it is understood that the plan 
of Mr. Joy is to eventually extend the road to St. Paul, 
via Ripon, to form a connection with the Northern Pa- 
cific, and to run a line of steamers across the lake to 
either Pentwater or Whitehall, to connect with the De- 
troit, Howell & Lansing Railroad, now in process of 
construction from Detroit to the east shore of the lake. 
thus making a short route to the East. It is stated that 
Mr. Joy has contracted to complete the above named 
road through Michigan within a year ata cost of three 
millions of dollars. 

Baltimore & Ohio. 

The effect of the decision of the court in Baltimore, 
in the case of the State of Maryland against the Balti- 
more & Ohio Railroad, to recover the tax on passen- 
gers over the Washington branch, is having an imme- 
diate effect. The railroad company has ordered a re- 
duction of 20 per cent on the fare between New York 
and Baltimore. A corresponding reduction has been 
ordered on fares at all stations of the Washington 
branch. 

Davenport & St. Paul. 

The line of this company, so far as definitely located, 
runs from Davenport north about ten miles to Mount 
Joy, bending here to the northwest it crosses 
the Northwestern’s Omaha line at Wheatland, 
meets the Dubuque & Southwestern at Mon- 
ticello, and runs upon its grade about twelve miles 
north to Delhi. Continuing its northwesterly direction, 
it passes through Fayette to Cresco, in Howard county. 
There is now in operation the main line from Daven- 
port to Mount Joy, and the Maquoketa branch, from 
Mount Joy to Maquoketa. The entire line is under 
contract from Davenport to Fayette, and between 
Mount Joy and Wyoming, in Jones county, the grading 
is completed, and nearly ready for the iron. 




























































































Bergen Tunnel. 

The president of the Delaware, Lackawanna & West- 
ern Railroad has issued a time-table in which it is an- 
nounced that all the trains of that road and its connec- 
tions will pass through the Bergen Tunnel by the new 
rail, via Paterson and Boonton. In consequence of this, 
Jay Gould has forwarded to him the following letter : 

PRESIDENT’S OFFICE, Erte BuILpINa, - 
New York, December 10, 1870, t 
To Samuel Sloan, Esq., President of the Delaware, Lack- 
awanna & Western Railroad Company, and, Samuel 

Scoch, Superintendent. 

GENTLEMEN :—I am informed that you intend to run 
passenger trains between Paterson and Hoboken over 
your Boonton Branch Railroad, commencing on Mon- 
day, Dec. 12, 1870. This is a violation not only of your 
agreement at the time of commencing the tunnel suit, 
but of the injunction of the Court of Chancery pre- 
venting you “from altering in any way, manner, or de- 
gree whatever, the status of said Boonton Branch Rail- 
road, or the Morris & Essex Railroad, so far as the 
same will affect the right of the Erie Railway Com- 
pany.” If you permit this thing to be done, I shall 
cause application to be made to the Court of Chancery, 
and have you punished for violating the injunction of 
the Court. 

Jay Gouxp, President Erie Railway Company. 

Gov. Randolph has been informed of the action of 
the Delaware, Lackawanna & Western officials. It was 
announced last Monday that to avoid all danger of an- 
noyance to public travel by any violent conduct on the 
part of the Erie maaagers, the Delaware, Lackawanna 
& Western Company will postpone opening their pas- 
senger travel on the Boonton branch until the order of 
Judge Beasley concerning their use of the Bergen Tun- 
nel can be authoritatively explained. 

Lease of New Jersey Roads. 

The managers of the Pennsylvania Central, Camden 
& Amboy, and New Jersey railroad companies were in 
conference at Philadelphia for several days last week, 
arranging the terms of a lease of the two latter roads, 
with their branches, to the Pennsylvania Company. It 
was reported in Philadelphia, on Saturday, that the 
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terms had been fully arranged, and that the “ united 
companies” would lease their property to the Pennsyl- 
vrnia Company fora guaranteed dividend of 10 per 
cent. on their capital stock. The property to be thus 
transferred is worth at least $40,000.000. The united 
companies will also lease other local roads spreading 
over the Southern part of New Jersey, the total value 
of which is over $20,000,000 more. 

Detroit, Howell & Lansing, 

The contract for the construction of the entire line of 
this road has been let to Wells & French, of Chicago. 
A report that it had been let to Alexander McDonald, 
of Jackson, Mich., is erroneous. 

Callfornia & Oregon. 

This railroad is completed to Halina, near Tehama, 
and is progressing northward rapidly. 
Albla, Knoxville & Des Moines. 

The grading of the first 9 miles, from Albia to Lovi- 
lia, was finished last week. 

The Pennsylvania and the Camden & Amboy, 

The Newark Advertiser asserts that there is consider- 
able discussion and gossip pointing to the ultimate lease 
of the Camden & Amboy Railroad and connections to 
the Pennsylvania Central. It appears that there is al- 
ready a contract between these great corporations, 
which is intended to be perpetual, in reference to their 
through business. The New Jersey Company some 
time ago purchased property at Harsimus Cove in Jer- 
sey City at a cost of sometbing like $700,000. Shortly 
afterward the State resolved to assess them $500,000 
for the grant of its right to the land under water, while 
it will cost several millions more to reclaim and adapt 
it to their great Southern and Western business. This 
latter being dependent upon the connecting roads be- 
yond this State, the New Jersey Company have not 
deemed it prudent to undertake the enormous sutlay 
without some further hold than they now have upon the 
business of those connecting roads, and their determina- 
tion was communicated to the managers of the Penn- 
sylvania Central. The ultimatum on the side of the 
New Jersey Companies thus far appears to be that if 
the Pennsylvania Central will offer to assume the liabi- 
lities and guarantee 10 per cent. interest per annum on 
the stock of the companies, the officers of the latter 
will submit the question to their stockholders. 

Burlington & Southwestern, 

Track laying was stopped for some time, owing to 
the non-arrival of a Howe truss bridge from Chicago. 
It arrived on the 13th and is probably now in position, 
and there will be no more delay until the Des Moines 
river is reached. The point of junction with the North 
Missouri road is not yet determined, though, according 
to the Burlington Hawkeye, it is likely to be at Bloom- 
field. The track will be laid to Farmington early in 
January. Messrs. Davis & Atlee are the contractors. 
Burlington, Cedar Rapids & Minnesota. 

The road was completed to West Branch about 8 miles 
northwest of West Liberty, on the 10th. Track laying 
is now progressing from Cedar Rapids southward, and 
from West Branch northward ; and there is no reason- 
able doubt but the entire line to Cedar Falls will be 
completed before the close of this year. 

Worcester & Gardner. 

This company will petition the Massachusetts Legis- 
lature for an extension of time for the location and con- 
struction of their aoad, and for authority to extend it 
to Winchendon, and to construct a branch to Princeton. 
Androscoggin, 

Application will be made to the Maine Legislature by 
the Androscoggin Railroad Company to construct a 
road from Brunswick to tide water in Bath, and to con- 
nect with the Knox & Lincoln Railroad. 


European & North American, 

Mr. E. L. Burpee, of the European & North Ameri- 
can Railroad, and others, will ask the legislature for a 
charter for a railroad from some point on the line of 
the European & North American Railway, between the 
south line of Passadumkeag, and the north line of 
Winn, westward, through the counties of Penobscot, 
Piscataquis, Somerset and Franklin, to the west line of 
the State, at some point between the north line of town- 
ship No. 3, range 5, and the north branch of Moose 
river. 

Connecticut River, 

The company will petition the next legislature for a 
charter to construct a branch track from some point 
near Mt. Tom station to Easthampton, with a $75,000 
increase of capital stock. 

Union Pacific, 

The company has closed a contract with Messrs. Ed- 
ward Creighton, of Ohaha, and C. M. Elleard and Jas. 
F. Agler, of St. Louis, under the name of the Far West 
Freight Line, for the business of Northern Utah, Mon- 
tana, and Idaho. Mr. Creighton is President of the 
company. This company is to be the only authorized 








freight line to these points, and will convey freight 
from St. Louis and Chicago to the points of transfer on 
the Central Pacific Railroad, without change of cars, 
and by a daily line of fast mule trains. 

Indiana & Illinois Central. 

A telegram from Springfield says that the final ar- 
rangements for building this railroad, running from In- 
dianapolis, Ind., to Decatur, Ill., have been made, and 
that the work will be commenced as soun as possible. 
Much of the line has already been graded. 

Brownville & Fort Kearney. 

This company has eleven miles of road completed. 
The officers of the campany are H. C. Lett, President ; 
Ira Moore, Vice-President ; J. L. Carson, Treasurer; 
R. W. Furnas, Secretary. Mr. Lett visits Washington 
soon to solicit a land grant. 

Muscatine, Tipton, Anamosa & Minnesota. 

The President of this Iowa company says that he has 
an offer from responsible parties to take the contract 
for completing the grading, ironing and equipping of 
the road within four months after the contract is signed, 
provided the people along the line will raise $200,000, 
payable six months after the cars are running from 
Muscatine to the Northwestern Railroad, thirty-five 
miles. 

Flint & Pere Marquette, 

On the 7th inst. the track had reached the 56th mile 
west of Saginaw River, at a point known as Farwell 
Station. 

Chicago & Southwestern. 

A correspondent writes to us from Drakeville, Iowa, 
fifteen miles beyond Fairfield, that the track was to 
reach that place by the 19th or 20th. The grading is 
nearly completed to the Missouri State line, about 
forty miles distant from Drakeville, and the intention 
is to have the iron laid to that point by spring. 
Intercolonial Railway. ; 

The Commissioners report that they anticipate that 
the track will by the end of next year be completed for 
85 miles in the province of Quebec, 79 miles in New 
Brunswick, and 73 miles in Nova Scotia. The principal 
obstacles in the way will be the heavy clay cuttings at 
Trois Pistoles, the rock cutting at Bic Mountain, the 
clay cutting at Amherst ridge, and the crossing of a 
deep gorge in the mountain side. It is hoped by the 
close of the year to have the entire right of way pur- 
chased ; the prices paid so far, have been, it is said, 
very reasonable. Tenders have been asked for steel 
rails, the delivery of which will commence in the 
spring. 

Springfield & Illinois Southeastern. 

On the 15th inst. the last rail was laid between Edge- 
wood and Shawneetown on the Springfield & Illinois 
Southeastern Railroad. Thus there is now a continuous 
rail route between Chicago and Shawneetown. The 
line thus completed was commenced two years ago by 
the “Illinois Southeastern Railroad Company,” which 
afterwards combined with the Pana & Springfield Com- 
pany. Cutler, Dodge & Co., the contractors, intend to 
run two trains daily over the line between Shawnee- 
town and Edgewood after the 1st of January. 


Portland & Ogdensburg. 

The road was opened, on the 12th inst., to Baldwin, 
about 30 miles west from Portland. 
Pickering Valley Railroad. 

This is a branch of the Philadelphia & Reading Rail- 
road, leaving the latter at Phcenixville, 2714 miles 
northwest of Philadelphia, and following the Picker- 
ing and French creeks through a rich iron and agricul- 
tural district of Chester county, Pa., for 13 miles. The 
grading of the road is nearly completed, and the laying 
of the track from Phenixville commenced. 

Toronto & Muskoka, 

The contract for the construction of the first section 
of this Canadian railroad, which has been located from 
Barrie to Washago, was let on the 10th inst. This 
section extends from Barrie to Orillia. The ten- 
ders for its costruction were: Ginty & Co., $217,589.82; 
Jones & Campbell, $218,415; Grant & York, $227,- 
230 ; F. Shanley, $237,274; Wilson & McGann, $280,800 ; 
Kennedy, $371,500; Koyl & Wood, 510,938.60. The 
contract was awarded to Messrs. John Ginty & Co. 
Lafayette, Bloomington & Muncie. 

It is reported that work will be begun on the east end 
of this line very soon. 

Rockford, Rock Island & St. Louis. 

The Burlington Hawkeye reports that an arrangement 
was made between the above company and the Chicago, 
Burlington & Quincy, by which the former will use the 
latter’s track between Burlington and Monmouth. It 
says also that there are to be close working connections 
between these roads and the Burlington, Cedar Rapids 
& Minnesota Railroad. It intimates that a project of a 
connection between the Rockford road and the Toledo, 
Peoria & Warsaw, which a few months ago was sup- 





posed to be agreed upon, is now not at all good, and 
that the proposed common line from a point a few 
miles northwest of Bushnell to Burlington has been 
given up. 

Northern Pacific, 

On the ist inst. the Northern Pacific had nearly 
completed an engine house at its eastern terminus, 
which is at the junction with the Lake Superior & Mis- 
sissippi Railroad, near the Dalles of the St. Louis. 
The engine house is 120x30 feet. At the same place 
are large coal sheds. 

Fairbury, Pontiac & Streator. 

This road, which gives an outlet from the Vermillion 
coal mines to the Toledo, Peoria & Warsaw Railroad, 
and also forms an extension southeasterly of the Otta- 
wa, Oswego & Fox River Valley Railroad, is all 
graded, and the piers of the bridge over the Kankakee 
at Pontiac are constructed. It is now proposed to ex- 
tend the road southward from Fairbury to Effing- 
ham, about 120 miles, dividing the distance between 
the two lines of the Illinois Central. 

Delaware, Lackawanna & Western,” 

The company has leased for a term of 999 years the 
property of the Lehigh Coal and Navigation Company, 
which owns about 8,000 acres of fine coal lands in the 
Lehigh district, more than 150 miles of first-class loco- 
motive and 30 or 40 of gravity railroad, and a canal 
some 60 miles long. The railroad connects at Scran- 
ton with the Delaware & Hudson and Delaware, Lack- 
awana & Western railroads, and at the other end of its 
line, Easton, Pa., with the Morris & Essex division of 
the Delaware, Lackawanna & Western. 

Minneapolis & White Bear Lake. 

On the 15th inst. the contract was let for the construc- 
tion of this railroad, which is to connect Minneapolis 
with the Lake Superior & Mississippi Railroad at 
White Bear Lake, which is twelve miles north of St. 
Paul, and is the point of junction of the branch to Still- 
water. The contract calls for the completion of the 
road, which will be about fifteen miles long, by the 1st 
of June. 

Leavenworth, Lawrence & Galveston, 

A mass meeting of the people of Leavenworth lately 
adopted resolutions, which are endorsed by the Com- 
mon Council of that city, to the effect that they consid- 
er the provisions of the bill now pending in Congress 
intended to relieve the above company from the neces- 
sity of completing its line of road from Lawrence to 
Fort Leavenworth, before receiving titles to lands as 
specified in the act of Congress of March 3d, 1863, are 
detrimental to their interests and an outrage to their 
rights ; requesting the senators and representatives of 
the State of Kansas to do their best to defeat the bill ; 
and affirming that the completion of the road isa 
“financial necessity” to the Government, for the distri- 
bution of troops from Fort Leavenworth. 

As there is already a railroad in operation between 
Leavenworth and Lawrence (the property of the Kan- 
sas Pacific), itis easy to see why the Leavenworth, 
Lawrence & Galveston Company is unwilling to con- 
struct another. 

Chesapeake & Ohio. 

Mr. C. P. Huntington, President of the company, has 
prepared his first report to the stockholders of the com- 
pany. It states that the road from the Falls of Kana- 
wha to the mouth of the Guyandotte, on the Ohio Riv- 
er, has been placed under contract, and the balance of 
the road will be soon given out, so as to ensure its com- 
pletion and have it in running order during the sum- 
mer of 1872. The total length of the road west of Cov- 
ington is 222.43 miles, of which only 22 miles are in 
operation. In other words, about 200 miles are to be 
constructed within two years from the date when work 
was commenced. The maximum grade of the road as- 
cending Westward across the Allegheny range is 60 feet 
per mile for about ten miles. The descending grade is 
about 30 feet per mile. The maximum grade on other 
portions of the road is 30 feet per mile, the minimum 
grade 15 feet. Speaking of the prospects of the road 
Mr. Huntington says: ‘The vast, undeveloped min- 
eral and agricultural resources along its entire line, 
give assurance that the local business of the road will 
soon yield ample returns for all that it has cost. Add 
to this the almost unlimited business that will naturally 
become tributary to it from beyond its line, and it re- 
quires no extraordinary sagacity to perceive that the 
Chesapeake & Ohio Railroad will, at no distant day, as- 
sume a position second to none of the great trunk lines 
leading Westward from the Atlantic coast.” 


Marietta & Pittsburgh, . 

The progress of this road is thus described in the 
annual report made on the 14th inst.: 

“There has been expended in the construction of the 
road, between Marietta and Caldwell, for rights of way, 
grading and superstructures and general expenses, the 
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total sum of $115,897.31. Nine tenths of the grading 
and bridging of road for this distance, over 34 miles, 
has been accomplished. The cross ties are nearly all 
out and delivered along the line. Six miles of rails, 
commencing at the Ohio river within the corporate 
limits of Marietta, have been laiddown. Onenewloco- 
motive, the ‘Marietta,’ and sufficient platform cars for 
construction purposes, have been procured and placed 
upon the road.” 

Most of the line now graded is to be open for busi- 
ness early next season. The iron laid weighs 45 Ibs. to 
the yard. 

Chicago & Southwestern. 

The Leavenworth Bulletin of the 17th says : 

“The Chicago & Southwestern Railroad folks in this 
city have received a letter from the headquarters of the 
road, in Chicago, saying that a report of our present 
railroad situation and imbroglio had been laid betore 
Mr. Tracy, President of the Chicago & Rock Island 
Company, and he has stated that he agreed to make 
this the terminus of the Chicago & Southwestern upon 
the express understanding with the people of Leaven- 
worth that he should have direct and uuinterrupted 
connection at this point with the Kansas Pacific, Mis- 
souri Pacific, and the Leavenworth, Lawrence & Gal- 
veston roads, more especially the latter, whereby he 
would have a direct and uninterrupted line from Chi- 
cago to the Gulf; and that, if the present proposition 
to repeal the right of way of the Leavenworth, Atchi- 





son & Northwestern road through the city shall be car- | 
ried out, thereby destroying the uninterrupted connec- 


tion which we have promised to give him, he will con- 


sider it a direct and positive violation of agreement on | | pany lately resigned, and the following directors and 
the part of the city, which will absolve him at once officers have since been elected: 


from all obligation to make this his terminus, and com- 


pel him, at the same time, to go with his main line to | Eliot Furness,§ Secretary and Treasurer ; 


some other point, where he can make direct connec- 
tions with the West and South. Atchison, we presume, 
is the point meant, for there he can connect with the 
Atchison, Topeka & Santa Fe road. He says no 
through line can afford to be subjected to the annoy- 
ance, delay and expense of transferring and changing 
cars.” 

St. Louls & Iron Mountain: 


The grading of the first twenty-two miles of the | not at Lansing on the 9th instant, and elected John E. 


| Kitton, President, and Uriah Hayden, Secretary, 


Arkansas branch, running south from Pilot Knob to a 
place called Annapolis, or Big Creek, being completed, 
another division of twenty-three miles further south 
has been put under contract, to be finished early in the 
spring. 
pleted in Butler county. The iron sufficient for forty- 
five miles of this extension is now arriving, and track- 
laying is now going forward. One hundred new box 
cars are building for Southern traffic. 

Kansas Pacific, 

This railroad was obstructed several days this week 
by a snow storm, one of the heaviest known in Col- 
Drifts fifteen feet deep were encountered. The 
road was open from Wallace eastward. 

South Georgia & Florida. 

The Flint River bridge is completed and the first pas- 

senger train passed over it on the 15th instant. 


orado. 


| 


| Moorehead and J. Clarke, Finance Committee ; W. W. 
| Hungerford, General Superintendent. Directors :— 
| John Edgar Thompson, Samuel M. Felton, Wm. G. 


| Moorehead, Isaac Hinckley, Frank H. Clarke, J. Hinck- 


| H. Graves. 


, ; | resolution 
A considerable grading has also been com- , 


It con- | 


sists of two spans of 150 feet each, and was planned by 


the Chief Engineer of the company, Major J. A. Max- 
well, and built by Messrs. Geo. Smith & Co., contract- 
ors. The building of this bridge completes the compa- 
ny’s line from Albany south to Thomasville, in South- 
ern Georgia, where connection is made with the Atlan- 
tic & Gulf road for Savannah. 


Cincinnati, Hamilton & Dayton, 
There are reports in Cincinnati that the Pennsylva- 
nia is negotiating for the lease of the above road. 


| year: 


This road does not fit well into the rest of the Pennsyl- | 


vania’s system. It would complete a route from Chi- 
cago, it is true, but this can be done by acquiring the 
Cincinnati, Richmond & Chicago road, which is not 
half so long and gives a shorter line. But by control- 
ling the Hamilton & Dayton road the Pennsylvania 
could fence all the other eastern lines out of Cincinnati. 


Kingsbury, Secretary. 


The natural consequence would be the immediate con- | 


struction of a new line from Dayton or Springfield to 
Cincinnati, and then the last state of the Cincinnati, 
Hamilton & Dayton would be worse than the first. 
Peoria & Rock Island, 

The company has laid eight miles of track from 
Peoria westward and has iron enough to lay 17 miles 
more and is receiving iron faster than it can be laid. 


| pointed Western Traveling Agent of the Nashville & 


' men and the ticket business, 


the supply of iron gave out, and no more could be 
obtained without advancing the money, which the com- 
pany could not command. An appeal was made to the 
city of Madison to advance the money needed, which 
was met favorably by the Common Council. It has 
voted in favor of raising $25,000 for the company, sub- 
ject to an authorization by the Legislature and a vote 
of the people. 

The Cincinnati Railroad Bridge, 

It is rumored that the board of officers that lately in- 
spected the plans of the new bridge at Cincinnati, has 
taken ground that the bridge. as planned, does not con- 
form to the law, and recommends that the needed 
change be insisted on. There seems to be a misunder- 
standing at Pittsburgh regarding the dimensions of the 
bridge of the Cincinnati Southern Railway, as provided 
for in the bill of Mr. Stevenson. The following is the 
proviso of the bill regarding the matter : 


Provided, That the bridge across the Ohio river shall 
have an unbroken or continuous span across the main 
low-water channel of an elevation not less than ninety 
feet above low-water mark, nor less than forty feet above 
the extreme high-water mark, as understood at the point 
of location, measuring for such elevation to the bottom 
chord of the bridge, and all spans other than the one 
over the main low-water channel shall be at least 250 feet 
in length in the clear, and the span covering the main 
low-water channel shall be of such length as to leave at 
least 500 feet for unobstructed passage-way for naviga- 
tion at all stages. 





ELECTIONS AND APPOINTMENTS. 


—Mr. Banning, President, and Mr. Lamborn, Secre- 
tary of the Lake Superior & Mississippi Railroad Com- 


Frank H. Clarke, 


President ; Samuel L. Felton, Vice-President ; Charles 
Wm. G. 


ley Clarke, Geo. C. Thomas, Jay Cooke, Jr., Robert H. 





Lamborn, Wm. L. Banning, James Smith, Jr., Charles 


—The directors of the Michigan Midland Company 


both 
of St. Clair; the Hon. N. G. Isbell, of Lansing, Treas- | 
urer ; and John G. DaCosta, Jr., Chief Engineer. 
unanimously adopted approving an 
early consolidation of the Michigan Midland with the 
the Peninsular Railway Company, and Messrs. Kitton, 
Trusdail and Agens were appointed a committee on 
the part of the Michigan Midland to confer with Mr. 
Dibble, President of the Peninsular Railway, for the 
purpose of preparing the agreement for the consolida- 
tion of the companies into one corporation. 


was 


—The following gentleman have been elected direc- 
tors of the Toronto & Muskoka Railway for the 
ensuing year: Messrs. Frank Smith, Anson P. Dodge, 
John Turner, Robert Spratte, Robert Wilkes, W. H. 
Howland, 8. B. Harmon, N. Barnhart, W. D. Ardagh. | 


—Mr. J. R. Yeilding, of the General Passenger De- 
partment of the North Missouri Railroad, has been ap- 


Northwestern Railroad. Mr. Yeilding has had much 
experience, and has extensive acquaintance with ticket 





—At the annual meeting of the Marietta & Pittsburgh | 


| Railroad Company, held in Marietta on the 14th inst., | 


the following directors were elected for the ensuing 
W. P. Cutler, R. R. Dawes, James Dutton, Sam. 
Shipman, W. P. Richardson, of Washington county, and 
W. A. Frazierand David McKee, of Noble county. W. 
P. Cutler was elected President; W. H. Frazier, Vice | 
President; Samuel Shipman, Treasurer, and J. A. | 


—At a late meeting of the Board of Directors of the | 
Union Pacific Railroad Company the appointment of | 
T. E. Sickles as General Superintendent was confirmed | 
by a unanimous vote. 


—The directors of the Lawrence & Paola Railroad 


| Company met at Wellsville, Kansas, on the 9th and or- 


One of the coldest days of last week 2,000 feet of iron | 


were laid. Tracklaying is progressing as fast as the 
weather will permit, and as the road bed is all ready 
and the iron all secured, it is believed that the entire 
line will be completed by the 1st of May. 
Madison & Portage. 

This new railroad was completed the other day trom 


Portage to within a mile of the city of Madison, when | 


ganized the company by electing Col. E. Sells, Presi- 
dent; Capt. T. A. Shannon, of Paola, Vice President ; 
J. 8. Crew, Treasurer ; H. J. Canniff, Secretary. 


—George Lamb, late chief clerk of the warehouse 
bureau of the New York Custom House, has been ap- 
pointed Custom House and Commercial Agent of the 
Erie Railway, with headquarters at the custom house | 
and at No. 241 Broadway. Mr. Lamb will act as the 
agent of merchantsin the interior to withdraw goods 
on the export papers, either duty paid or in bond, and | 
forward them as required. 


—Henry A. Little, Master Mechanic of the Peoria, 
Pekin & Jacksonville Railroad, has resigned, and will, 
it is reported, on the 1st inst., become connected with 
the Baldwin Locomotive .Works. R. F. Hurd, late 
foreman of the machine shops, has been appointed 
Master Mechanic in his place. 





TRAFFIC AND EARNINGS, 


—The traffic receipts of the Great Western of Can- 
sda, for the week ending November 25, amounted to 
£16,413, against £16,842 in the corresponding week of 
last year, showing a decrease of £429. 

—The following is the official statement of the earn- 
ings and expenses of the Western Union Telegraph 
Company for the month of October : 








1869. 1870. 
NE no. .a:0000:0+20.0 ib abahacesecenseeWives $633,926 74 $673,665 95 
TRRORSOD. 0... ccc ccccccccccveccocccccsccccce 437,533 438 452.250 24 
ORION insid a civisewsicees seve fi. adins $201,393 31 $221,415 7 


—The traffic receipts of the European & North 
American Railway for the month of November, 1870, as 
compared with the corresponding period of the two for- 
mer years, were : 





RAS. 1869. 1870. 
a ne eee $6.579 30 «$7,167 98 $7,424 29 
ccc hiehisenessesse Wenedns 9,886 73 10.558 92 138, 26 14 
Mails and eundries................. 788 45 1,265 06 801 96 

Wickabssncas® shehnpennad $17,254 18 $18,991 06 $21,352 39 


—The receipts of the Great Western Railway for 
the week ending November 18, 1870, were : 


POOIIOD. 5 0 5's 000 koto s0  s0bisee cosecorestecsovcsusecees $29,005 42 
Freight and Live Stock................ 03006000 0ecves se ae 
BD ND UNDG So v5od sob e5h0cccbheedecccecs sas s4ledene 2,229 02 
Wbbet CbeNnte TO WOT isc iics  ccbdcveccccccccsdecces vese $82,567 12 
OI, BONE, BO 00000 cen rcccesneseesnsvansaees 31,586 63 
I nit nt sane apne bssdkr be bootinhiaaksaetia $980 49 
For the week ending November 25, 1870, they were: 
I iit ithe dake Shb0d noth padaweatsvdkess tia SEN $26.450 31 
ao ok ona tba sh aban saneseneis 51,156 6 
EY UIE b ds awabGcdccovoncndbocctdbiusdnd vedecs 2,270 
ey ST I ad 55 cnynctn tes van vertacessseesenes $ 9.877 80 
OPC WN, WOU sa ccs t0's cnc viccon skaccedadoses 81,965 93 
Rinse. cits +0 6300 sathedp ghbbbontnnne cpnseseaih $2,088 13 


—The gross receipts of the Atlantic & Pacific Ruil- 
road Company for November were $109,000, and the net 
raceipts, $52,000, beside £58,000 received from land 


| sales. 


—We are informed by Mr. Edward Wilder, Land 
Commissioner of the Hannibal & St. Joseph Railroad 
Company, that the sales of the company’s railroad land 
in North Missouri, for the month of November, were 
to 35 purchases, 1,608 55-100 acres, and 4 town lots, for 
$720,584.76, or an average of nova 79 per acre. 


LOCOMOTIVE STATISTICS. 


Michigan Central. 

The following is the report of the general average of 
performance of. locomotives on all divisions of the 
road for the month of November, 1870, as made by A. 
5. Sweet, Locomotive Superintendent: 


Number of freight cars drawn one mile 
Equal to cars drawn overentireline ........... 
Number of freight cars drawn one mile in October 
Equal to cars drawn over entire line 





2,694,695 

9.488 

i? 6 rt 671 
9.3°8 











Numbe rof miles run to 1 pint of oil.. aves ar oon 1,84 
= 1 cord of wood . 32.14 
- 9 « : pint of oil in October.. 13.44 
- BOONE OE WEEE. @ 24 -ccccabee 74.08 
Aven rage number of miles run per ton by coa)-burning en- 

Bb as cetaceans 87.37 
Average number of miles run to one ton of coal in Oct. 39.56 
Average of freight trains Ohobeste- podevesreecsed> cars 23.26 
Average size of freight trains in October.............. = 22.76 
Number of gallons of oil used ... 2.397% 
Number of cords of wood used.. 5.549 
Number of tons of coal used................. 2,366 
| Number of miles run by passengertrains ............. TRA 

- freight trains. . -» 127,994 

” — a miscellaneous trains...  18.2W0 
* “ - training engines, 40,755 
WORD, . wesc »\ ewes Bameiesnclietincsssetbesi vs 265,475 





Iinois Central. 
The report of 8. J. Hayes, Superintendent of Machi- 
nery of the Illinois Central Railroad, for the month of 
October, 1870, affords the following : 


Passenger trains 


MND CRIB... sdiitasotvesevreSotectetalibeceds vortices 112,475 

| POOR... once reveceee revs ceposesessencaceseoeccesces . 802,550 
Di i. .60telsksachbeedeee- bude cdeconnh sacs ccos 14,861 

f RED 0 ws <0 kn tngss se pncuginede A alia cebdkishheevcdnbete 53,063 

ARR acs, hind a Aen hese: . 482,958 

The cost per mile run was : 

| eel eal eile in iiss 4 sginbdeeaebiai odaeees Uesstin: 0. 88 cta. 
EG Ci Rate UO ied idan nd edly hain bee men vend bebe 7.AR * 
ENE cinco live secesecncdddcecsesbecesees 5.90 * 
nhs scbtdeibeie atesogderiettind ts csbudowhees 1.07 “* 
PGS tse nabe beck penbekevewetanrarsstboxéices , dean 9.01 * 
ei Sy Pan PA ar 24.23 cts. 


Cost per mile ru }. 
Passenger engines.. san Sntaunidhiessanenis -16.80 cts. 
bi cbhe vb oisbwbue sed dibochs'csbeccstics otic, SOU 7.0% 
Constraction engines. . 14. 87 
Switching engines 


in cents: 





Gat i an dovckwes Lae ge 19.50 * 
Average number of miles run to 
WS ida: veh eb sce other seas “ite ddd Kasdseceel cvsebss 13.07 
TE eb ileit dtiniaiknxiinnad ndteiabiieiitindhiieie Mit chia 34.83 


One hundred and seventy-nine locomotives made 
mileage during the month. This report is fur 974 miles 
| operated. Nine locomotives have had general, 
| thorough repairs, and seven are undergoing repairs. 


or 
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Editorial Announcements. 


Correspondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
concerning improvements will be gratefully received. We make 
it our business to inform the public concerning the progress of 
new lines, and are always glad to receive news of them. 


Inventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
Gazerte, if not previously published, FREE OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 
to furnish his own engravings or to pay for them. 





Articles.—We desire articles relating to railroads, and, if 
acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired. 


Engineering and Mechanics.—Mr. M. N. Forney, Mechan- 
ical Engineer, whose office is at Room %, No. 72 Broadway, New 
York, has been engaged as Associate Editor of this journal in 
charge of these departments. He is also authorized to act as 
our agent 


Change in Rates.—On and after the 1st of January next, the 
price of subscription will be four dollars per year. Until that 
time, subscriptions will be received for periods not exceeding one 
year at the old rate—three dollars per year. 


Removal —About the tenth of January next the office of the 
Railroad Gazette will be removed to Nos. 110 and 112 Madison 
Street. 


{tay" Our Prospectus and Business Notices will be found 
on the last page. 








DEAD WEIGHT AND PAYING LOAD ON AMERI- 
CAN RAILROADS. 





In another column we give a letter from Mr. Robert 
Fairlie, in which he makes some comments on the tank lo- 
comotive designed by Mr. M. N. Forney, and illustrated 
in the Gazerre of November 12. He also reviews our 
criticism on his paper on the “ Gauge for the Railways 
of the Future” which was read before the British As- 
sociation at its last meeting. Mr. Forney will speak 
for himself, if that be necessary. The question of the 
most economical gauge for railroads is a very impor- 
tant and much-talked-of subject, not only on the other 
side of the Atlantic but also in this country. A reader 
of Mr. Fairlie’s letter will observe that there is some 
danger of the discussion degenerating into mere per- 
sonal dissension, instead of being what it should be—a 
candid investigation after the truth ; therefore we will 
endeavor to consider Mr. Fairlie’s remarks only in their 
relation to the question at issue, and not as they may 
refer to us. Those of our readers who are interested in 
the question of the gauges are doubtless more anxious 
to know which is the most economical, rather than to 


have it determined whether Mr. Fairlie or the 
editor of the Gazerre understands the subject 
best. Several companies have been organized 
in this country to build narrow-gauge roads, 





and some of them may carry out their plans. | 
It has therefore become a question very great impor- | 
tance, whether the advantages gained from a narrow 

gauge will compensate for the great inconvenience 

which must inevitably attend the use of a road with a | 
gauge different from that of any of our existing lines. 

We admit that, if “on a road of 3-ft. instead of 4-ft. 81g 
“in, gauge the goods traffic could be hauled at half the 
“ present cost, with half the motive power,” it would be 
avery strong argument in favor of the narrower road. 
This question, however, is the point at issue. 

Mr. Fairlie says, “I venture to say if you will hon- 
“estly ascertain the number of passengers and merchan- 
“dize cars run on any line you.ike to take (as an ex- 
“ample) in every train, the number of miles run by every 
“train, and the number of passengers and tons carried 
“by each car in every train, that you will find the pro- 
“portions of 29 tol inthe one case and 7 to 1 in the 
“other much nearer the mark than the figures you give.” 
We will do this, but state first that Mr. Fairlie makes 
no reference anywhere tothe weight of engines. We will 
therefore not include this weight in our figures. In our 
preceding article we gave the weight of house or 
covered cars at 20,000 ib. This is higher than the aver- 
age, and they are the heaviest class of freight cars used. 
Besides these, all roads employ large numbers of “flat” 
and “gondola” cars, 7. ¢, cars without roofs. These 
average about 15,000 tb. in weight and have the same 
carrying capacity as the others. We have therefore 
averaged the weights from the numbers of each kind 
owned by the companies whose figures we quote. The 
data have been taken from the annual reports of the 
companies named. They give the number of tons of 
2,000 ibs. carried 1 mile and the total mileage of cars. 
From these it is easy to calculate the average number of 
tons carried by each car. 
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The Pittsburgh, Fort Wayne & bens report is the 
only one we have at hand which gives the mileage of 
passenger cars. It may be remarked that a large por- 
tion of the passengers on that line are through travel- 
ers between the East and Chicago, and are carried 
in sleeping cars which accommodate only half the num- 
ber that an ordinary day car will. The local business 
of that road is also relatively much smaller than that 
of many other lines. Notwithstanding these facts, the 
average is 14.8to1, halfthe proportion given by Mr. 
Fairlie, which is 29 to 1. We feel confident that the 
proportion of paying to non-paying load actually car- 
ried on passenger trains of many railroads in this 
country, if the weight of locomotives be not included, 
will not exceed the ratio we named in a preceeding ar- 
ticle, which was 84g to 1. Take as an example the 
New York & Harlem Railroad. In the report of the 
State Engineer of New York, the number of miles run 
by passenger trains is given as 390,827, and the number 
of miles traveled by passengers, or number of passen- 
gers carried one mile, as 27,953,142. Dividing the lat- 
ter number by the former, we have 71.5 as the average 


number of passengers per train, who will weigh 
—counting 140 tbs. each—10,010 tbs. In the same 


report the average weight of passenger trains exclus- 
ive of passengers and baggage is given as 210,000 tbs. 
After deducting 100,000 ibs. for the weight of the loco- 
motive, we have a proportion of dead to paying weight 
of 10 to 1. 

From these figures it will be seen that our American 
railroads carry “less than 15 to 1 and 3 or4toiof 
“dead to paying load,” and, therefore, according to Mr. 
Fairlie’s letter, “are infinitely less costly” than English 
roads. 

In the paper read before the British Association Mr. 
Fairlie says, “On railroads of 4 ft. 81g in. gauge the pro- 
“portion of dead to paying weight carried is as 29 to 1 
“ for passengers and 7 to 1 for freight trains, and this 
“terrible disproportion is probably due to the system 
“of management pursued, but in a far greater degree 
“tothe gauge. The dead weight of trains conveying 
“either passengers or goods is in direct pro- 





“portion to the gauge on which they run, 


“or in other words, the proportion of non-paying 
“ weight (as far as that is independent of management) 
“is increased exactly as the rails are farther apart, be- 
“cause a ton of materials disposed upon a narrow 
“ gauge is stronger, as regards its carrying power, than 


| “the same weight when spread out over a wider basis.” 


It will be observed that there are three distinct state- 
ments made here: first that the dead to paying weight 
is as 29 to 1, and7 to 1 on 4ft. 81gin. gauge roads, which 
we think our figures have shown is not the case in this 
country, but far otherwise ; second that “this terrible 
“disproportion is probably due to the system of man- 
“agement pursued,” which we are willing to admit ; 
and third, that “it is due in a far greater degree to the 
“ gauge.” Now if “the disproportion” does not exist on 
other roads which have a 4ft. 81gin. gauge, how can it 
be the gauge which causes it? If it does, the dispropor- 
tion would always exist in the traffic on roads of that 
width. Mr. Fairlie lays much stress on the fact, that 
the average load carried is very small, and that amuch 
lighter wagon would carry it, which may be an argu- 
ment in favor of light wagons, and if light wagons 
were possible only on _ narrow-gauge roads, 
then a reason in favor of the latter; but light 
cars can be built for 4ft 8gin.-gauge roads and 
if the character of the traffic required it, obviously they 
would be more economical than heavier ones. But 
certainly this is not such a profound truth, as to require 
a paper to be written on the subject and read before 
the British Association in order to demonstrate it. 
To deliver parcels, we take a light express wagon, but we 
harness four strong horses to a heavy truck when we 
haul building stone. If there are many light loads to 
carry, a light wagon is the most economical ; but if the 
average load instead of being one ton is, as we have 
shown it to be, over 13,000tbs., then a much heavier car 
will be economical. 

Mr. Fairlie says in his letter, “it is clear that if by 
“the adoption of a narrow gauge, wagons of 1 ton 
“only are sufficient to carry 3 times the average load 
“now taken in the present wagons, which average 4.25 
“tons, that a saving must be effected in the cost of 
“haulage in these proportions, and the gauge which 
“ does this I think you must admit will be ‘infinitely 
“less costly,’ as also that ‘ the dead weight of trains is 
“in proportion to the gauge on which they run’, 
““ because the gauge compels that wagons shall be in 
“* proportion to it.” We would like Mr. Fairlie to say 
what charm there is in putting the rails 3 ft. apart 
which enables him to build his wagons so much lighter 
than they can be made for a 4ft. 81g in. road? If he 
means to say that the difference of 201 in. in the 
length of the car axles and width of “bogie” frames 
will make his 3 ft. gauge “infinitely less costly than a 
“broader one,” then he is talking—unadvisedly. He 
seems to lay special stress on the fact that a narrow 
gauge “‘ compels that wagons shall be in proportion to 
“it.” If the virtue consists in the compulsion, then an 
order issued from the board of directors compelling 
the employes to make lighter cars would have the same 
effect as the narrow gauge. Why is a gauge which “per- 
mits” a reduction in dead weight less economical than 
one which “compels” it? The economy arises from 
the reduction and not from the way it is brought about. 
It is just as possible to make heavy cars for nar- 
row as for wide-gauge roads. In his letter Mr. 
Fairlie says, “that gauge is best which gives the 
“ required floor area for passengers and merchandise 
“most convenient for working and handling, and an 
“angle of stability that shall insure perfect safety at 
“the speed determined for the trains to run with the 
“least amount of dead weight. Every inch you add to 
“the gauge beyond that which secures this, you add 
“materially to the dead weight, or in the words of the 
“paper, ‘the ton of materials placed in this form is 
“stronger and produces better results than if placed on 
“a wider basis, 7. ¢., wider gauge to get the same plat- 
“form area.’” Nowit would be a curious inquiry to 
ascertain just how much each inch added to a gauge of 
3 ft. would increase the weight of cars. If the increase 
is “in proportion to the gauge,” then it would 
be 57 per cent. But the body of a car need not be 
any heavier to run on “ bogies” of 4 ft. 814in.-gauge than 
would be necessary to run on those of 3 ft. gauge, 50 
that obviously the additional width of gauge need not 
increase the weight of the car body, which is about 
equal to that of the “bogies,”’or one-half the whole 
weight of the car; therefore the increase would only 
be one-half of 57, or 2814 per cent. Neither the wheels, 
the springs, the boxes, the jaws, nor the centre-pins 
and plates would require to be heavier for a 4 ft. 814 in. 
than for a3 ft. “bogie.” Their parts weigh, roughly 
estimated, one-half as much as the whole bogie; there- 
fore our percentage of increase can again be reduced 
one-half, or to 1414 per cent. Careful analysis, we feel 
sure, would still further reduce this percentage. There- 
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fore the difference in weight which 1s attributable to 
this difference of gauge cannot be more than 14 per 
cent., on Mr. Fairlie’s own showing. Quoting Mr. 
Fairlie’s language again, he says: “The lighter the 
“wagon, really consistent with the duty it has to per- 
“form, the less the dead weight must be, and the less 
“the opportunity that management has, however bad 
“it may be, of creating dead weight by running par- 
‘‘tially filled wagons in trains.” If by bad management, 
dead weight is created by running partially filled 
wagons in trains, it would seem to be a reason for im- 
proving the management, and not for narrowing the 
gauge. Neither do we see why light wagons would be 
any less likely to be run partially filled than heavy 
ones, unless the size of the former should be accurately 
gauged to the amount of freight to be shipped from 
each station. 

In our criticism of Mr. Fairlie’s paper we asked him 
the question “if the proportion of non-paying to pay- 
“ing weight is increased exactly—or in direct propor- 
“ tion—as the rails are further apart, what amount of 
“ dead weight would there be if the cars run on a 
“ single rail, like a velocipede, as has been proposed.” 
This he has chosen to call a joke. Itis hard to defend 
reasoning which, when carried to its ultimate conse- 
quences, appears absurd even to its author. The idea 
which we had in mind when we asked the question was 
to call attention to the fact that within certain limits 
the distance apart of the rails is only a very small 
element in increasing the weight of the cars, and that 
it disappears altogether when the rails meet each other. 
What the ratio of increase is, as the rails separate, we 
are not now able to say, but that itis not an arithme- 
tical proportion is clear. 

Mr. Fairlie also charges us with a blunder, in a foot- 
note which has reference to the effect of the coning of 
wheels. He says: “ You evidently do not undestand 
“the position that a wagon or truck takes,on a curve, 
“or you would not,” etc. * * “The next time you 
“are out on a road, get a wagon or a truck pulled ona 
“curve, and you will find that one of the leading-wheel 
“flanges will rub hard against the edge of the OUTER 
“rail, whilst one of the trailing-wheel flanges will ruo 
“hard against the edge of the INNER rail.” Certainly 
we are obliged to Mr. Fairlie for this elementary lesson, 
but we take the liberty of saying that the wheels will 
do no such thing. It has never been our privilege to 
see English “ trucks” or “ wagons,” but we know that 
neither our cars nor our engines do as Mr. Fairlie says. 
Instead of that, every flange on the outside of the curve 
bears hard against the outside rail, and every flange on 
the inside of the curve will stand as far off as the width 
of the track will permit. The only exception to this 
rule is the front driving wheels of one of our American 
“bogie” locomotives, and this for the obvious reason 
that the wheels stand in the line of a chord of an arc. 
As an illustration of the truth of what we say, we wish 
it was possible for Mr. Fairlie to examine the curve on 
the Chicago, Burlington & Quincy Railroad track 
where it joins the Illinois Centralin Chicago. The two 
tracks are united by a curve of about 600 feet radius, 
which is laid with steel rails, now down about a year. 
About eighty-five trains per day pass overit. The head 
of the outside rail is worn about 1-16 in. narrower 
than the inner one, while the mud and rust is not rubbed 
off from the latter. A car run on this curve, and left 
standing, will have every one of its outside flanges 
hard against the outer rail, and every one of those on 
the inside of the curve will stand about one inch from 
the inner rail. 

Mr. Fairlie’s reasoning can be summed up as follows : 

“The dead weight of trains is in direct proportion 
to the gauge on which they run,” because, 

ist. “A ton of materials disposed upon a narrow 
gauge is stronger as regards its carrying power than 
the same weight wheu spread out over a wider basis.” 

2d. Because “ the lighter the wagon the less the op- 
portunity that management has, however bad it may 
be, of creating dead weight by running partially filled 
wagons in trains.” 

We have shown that the difference in weight attribut- 
able to the gauge between the cars for a 3 ft., and those 
for a4 ft. 814 in. gauge, cannot be over 1444 per cent., 
and our figures prove conclusively that, so far as the 
amount of dead weight carried is a question of man- 
agement, that it is possible for an ordinary 4 ft. 844 in. 
gauge road to do even better than what Mr. Fairlie 
Claims can be done with a 8 ft. gauge. 

We do not desire in any way to treat this question as 
one inviting comparisons between English and Amer- 
ican engineering skill. In the name of human pro- 
gress and civilization let us put aside all small, per- 
sonal or national issues, and be ready to learn or to 
teach on either side of the Atlantic according to the 
kind and measure of our ignorance or knowledge. 





A GREAT STEAMER COMPANY. 


The Peninsular & Oriental Steam Navigation Com- 
pany has lately made its thirtieth annual report. It is 
noticeable that the total assets of this great corpora- 
tion, recognized as the greatest of steamer companies, 
amount only to about $20,000,000, which is less than 
the capital of most American railroad companies own- 
ing 500 miles of road, and less than that of many Eng- 
lish companies with less than 200 miles of railroad. 
This illustrates at once the great advantage of water 
routes, where capital has to supply only the vehicles 
and not the way. The Peninsular & Oriental Com- 
pany provides transportation lines which aggregate 
not far from 20,000 miles, yet we see that they require 
comparatively a small capital for that purpose. Its 
fleet consists of thirty-nine screw and four paddle 
steamers of tonnage varying from 675 to 3,648 tons ; 
twelve steam tugs ;, and eight transport, store and coal 
ships, of from 160 to 1,800 tons burthen. It is con- 
structing in addition to its present stock five new screw 
steamers, four of which will measure 3,329 tons and the 
fifth 2,859 tons. Ten of its steamers are in the Medi- 
terranean service (Southampton and Marseilles to 
Alexandria); twenty on the Calcutta and Suez, Bombay 
and Suez, and Bombay and China lines; three on the 
Ceylon and Sidney line ; and ten on the Hongkong and 
Shanghai, Hongkong and Japan, and China coast lines. 

The receipts of the company for the year ending 
September 30, 1870, were (counting $5 to the pound) 
$11,585,000, or three-fifths of the entire capital, and the 
expenditures, including reserves for insurance, repairs 
and renewals, were $10,872,365, which is very nearly 94 
per cent. of the receipts. So that it is easy to see that 
a slight fluctuation in business or some not extraordi- 
nary misfortune might have left the company without 
any surplus. This is probable enough with a small 
company, whose profits are very likely to be fluctuating; 
and it is one of the advantages of a great steamer com- 
pany that its losses are likely to be more evenly dis- 
tributed, while its business can be conducted with an 
economy utterly impossible for a line of half-a-dozen 
vessels operating in distant waters. The Peninsular & 
Oriental owns transports, tugs, docks, and the appli- 
ances for supplying and repairing, the cost of which, if 
hired, would greatly increase its expenses. As it is, its 
net earnings were sufficient during the year to provide 
for dividends amounting altogether to 7 per cent. 

This company receives from the British Government 
£450,000 per year for carrying mails, which formerly it 
took on board at Marseilles. Since its interruption of 
communications across France these mails have been 
transmitted by rail to Brindisi, in Southern Italy, and 
thence by Italian steamers to Alexandria. The Penin- 
sular & Oriental, however, will soon touch at Brindisi 
and resume the transportation of the mails across the 
Mediterranean. 

During the last six months reported, four of the com- 
pany’s steamers passed through the Suez Canal, and at 
the time the report was made one was on the way from 
Japan to Europe with a cargo of silk-worms’ eggs, in- 
tending to pass through the canal to avoid a transfer 
of this delicate freight. The mails still pass by way of 
the Alexandria & Suez Railroad, and the company will 
not ask permission to take mails by way of the canal, 
so that it may dispatch its steamers directly from M ar- 
seilles or Southampton to India, until the canal is in 
such condition that its large steamers can make the 
passage from twenty to twenty-four hours. 

It is very much to be desired that we should main- 
tain several lines in the Pacific ocean, and we have 
little doubt that the time will come when such lines 
will be established. But there are obstacles in the way 
other than those relating to the construction or pur- 
chase of vessels under our present laws. One of the 
chief of these is the fact that English capitalists are 
satisfied with a low imverest, and that they are abso- 
lutely free to establish lines on the high seas wherever 
they may please. But the important thing for America 
is that the lines be established, and it is of very little 
consequence whether Englishmen or Americans fur- 
nish the capital or the vessels or manage the lines, so 
that they supply the needed facilities for transportation 
to and from our ports. But whenever and by whom- 
soever the lines shall be established, it will be well to 
study the secret of the success of the Peninsular & 
Oriental Company. If we mistake not, the successful 
American steamer company of the future must have a 
large capital, complete appliances, and the most eco- 
nomical administration. 





The Reported Lease of the Camden & Amboy. 


The report that negotiations have been made for 
the lease of this company’s lines to the Pennsylvania 
Company is confirmed. The United States Railroad and 
Mining Register, of Philadelphia, which has authorita- 





tive information, says that the lease has not been made ; 
that overtures have been made, but that nothing has 
been agreed upon. But it says also that “ the contract 
“which has been in force between the New Jersey and 
“the Pennsylvania lines suffices at present to fuse them 
“ practically into one. Whatever may be done will 
“have for its object to avoid as far as possible a breach 
“of this contract, by a more convenient statement of 
—_ 

If this lease is consummated, it is understood that an 
immense outlay will be made at Harsimus Cove, in Jer- 
sey City, where the road has access to the deep water 
of the Hudson opposite New York, and where it may 
deliver merchandise destined for other ports directly to 
the ocean vessels. It is probable that Philadelphia will 
regard with some jealousy any effort by the Pennsylva- 
nia Company to add to its facilities for Nrw York busi- 
ness. There might be some reason in this if this road 
afforded the only route to New York ; but as it is, mer- 
chandise can always find a good route and good rates 
to New York, and the problem with the Pennsylvania 
Company is to provide such facilities as will enable it 
to secure a larger share of the traffic that is sure to go 
there. 








The Route of the Northern Pacific. 


The Ontonagon Miner affirms that the Northern 
Pacific Railroad will be valueless to the country unless 
it is extended along the south shore of Lake Superior 
eastward. It is not easy to understand why this should 
be so. From the present eastern terminus of the 
Northern Pacific it has railroad connections by pretty 
direct routes to the East and South. If it should con- 
struct a line through the Lake Superior country, it 
would have no eastern outlet by rail, unless one should 
be constructed hereafter. To reach the East from Mack- 
inaw it will be necessary to run as far south as Port 
Huron, Detroit or Toledo, the most northerly of which is 
very little nearer to the air line from Mackinaw to New 
York than is Chicago to the air line from Duluth to 
New York. Moreover, by its recent purchase of the 
St. Paul & Pacific Railroad, the Northern Pacific gains 
a rail outlet for its business shorter than either a line 
from Duluth or Mackinaw—practically the shortest 
possible. 

Objections are also made to the route of the North 
ern Pacific as being too far southward. It is true that 
the route adopted across Minnesota is not quite 
direct ; but we suppose that if there is to be any ob- 
ject, either to the Government or the company, in the 
construction of this road, it must be in making accessible 
large tracts of fertile land. We do not want a railroad 
across a desert to the Pacific. The road already con- 
structed is abundantly able to transport ten times the 
through traffic now offered, and no new line will be 
needed for this business for many years. Ifthe North- 
ern Pacific does not open a new and fertile country, it 
will be of very little use. It is therefore not only ex- 
cusable but advisable that it should be so located as to 
avoid the more barren sections and run through the 
most fertile districts. It is useless to subsidize and 
construct a road which will have nothing to carry ; and 
it will be best if the Northern Pacific should be turned 
somewhat from a direct course in order to reach cul- 
tivable lands, even if its excellence as a through line 
should be somewhat injured thereby. 











The Erie Conference. 


The meeting of managers of railroad lines between 
New York and the West was held at Erie Monday, 
Tuesday and Wednesday of this week. It was under- 
stood that an effort would be made to agree upon terms 
for the division of the receipts of through business 
among the several lines and the discontinuance of com- 
petition and the expenses of soliciting business, The 
various parties agreed that such a combination was 
desirable, though it was well known that it would be 
very difficult to make it in such a way as to satisfy all 
the parties concerned, provide against its violation, 
and leave the various companies in just the position in 
which they now are in case for any reason the lines 
should resume competition after a few months or years. 

Although the proceedings of the meeting were quite 
harmonious, it appears that after some discussion it 
was found impracticable to make a combination for the 
division of receipts. But a uniform tariff of rates 
was agreed upon, and it was further agreed to maintain 
this tariff rigidly, and to make no discriminations in 
favor of any person or firm. 

By the tariff adopted, the rates on freight from New 
York to Chicago will be as follows : First-class, $1.80 ; 
second-class, $1.50; third-class, $1.25; fourth-class, 90 
cents ; sugar, coffee, fish and syrups, 60 cents per hun- 
dred. This is about the average winter rate. On east- 





ward bound freight there is an advance of five cents per 
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hundred on grain in bulk from Chicago to New York, | with New York, is likely to make men hesitate before 


which is thus made five cents higher than fourth-class. 
There is also a slight advance on cattle from Quincy to 
New York. 

Rates to other competing points are nearly in propor- 
tion to those to Chicago. 

The advance on grain to New York has taken effect 
already. The other changes will be made next Monday, 
we believe. 

The railroads which have agreed to this tariff are 
the New York Central & Hudson River, the Erie 
Railway, the Pennsylvani, Railroad, the Pittsburgh, 
Fort Wayne & Chicago, the Pittsburgh, Cincinnati & 
St. Louis, the Lake Shore & Michigan Southern, the 
Toledo, Wabash & Western, the Cleveland, Columbus, 
Cincinnati & Indianapolis, the Michigan Central, and 
the Chicago, Burlington & Quincy. 

These roads were represented by their chief mana- 
gers—often by both President and General Superinten- 
dent. Augustus Schell acted as President, and W. P. 
Shinn, General Freight Agent of the Pittsburgh, Fort 
Wayne & Chicago Railway, as Secretary. 

The result of the conference is said to be very satis- 
factory to all concerned. There can be no doubt that 
if it shall succeed in securing the maintenance of uni- 
form, moderate, but remunerative, rates, it will have 
done a great service to the community, as well as to 
the railroad companies. 











Grain Freights. 


Herapath’s Railway Journal has heard of a proposi- 
tion that the Grand Trunk Railway Company carry 
corn (or grain, as we should say in America) from Chi- 
cago to Quebec and Montreal at the rate of one cent 
per ton per mile. This, the Journal says, is equivalent to 
the very lowest rate at which coal is carried in England, 
where the working expenses per train mile are only 
five-eighths of those of the Grand Trunk. It questions 
whether such a traffic can be conducted at that rate to 
any advantage, except to Canadian merchants and 
millers. 

The ordinary rate on grain between Chicago and 
New York (except during the winter months, when it 
is somewhat higher) is just one cent per ton per mile 
by the shortest route. Thisrate is 45 cents per hundred 
pounds, which is just $00 cents for an American ton of 
2,000 pounds, and the distance by the shortest line is 
899 miles. Very large quantities of grain are taken by 
other routes 960 and 980 miles long, and the business is 
considered somewhat profitable. The Grand Trunk in 
the summer usually has to carry grain to Boston, by 
its route 1,174 miles, for 50 cents per hundred pounds, 
which is very little more than 5-6 of one cent per ton 
per mile. The present rate of 65 cents per hundred is 
1 1-10 cents per ton per mile. 

The Grand Trunk is forced to these rates by the 
competition of the other and shorter lines ; it has here- 
tofore maintained higher rates to the Canadian cities 
because it partially controlled the business to those 
cities and could graduate its charges to the cost of 
transportation. Moreover, it hardly seems probable 
that any considerable traffic could be created by low 
charges, as Canada purchases chiefly for milling and 
distilling, we believe, not for consumption or expor- 
tation. Moreover, we imagine that it would not be 
easy to fill cars returning westward from Quebec or 
Montreal, while freights in this direction are much 
more easily obtained on the seaboard. 





The Baltimore & Ohio and the Project to Pool 
Earnings. 





A report was sent from New York last week to the | 
effect that the Baltimore & Ohio Railroad Company | 
had refused to send a representative to the conference 
concerning pooling earnings which assembled at Erie | 
last Monday. The company hastened to disclaim all 
knowledge of and to deny the very foundation for such 
areport. It had not declined to take part in the con- 
ference for the simple reason that it had not been in- 
vited so to do, the object of that meeting, apparently, 


being to make a combination for Chicago and St. Louis | 
business to New York and Boston, and not from West- | 
ern points generally to the various Atlantic ports. The | 
Baltimore & Ohio has no line between Chicago and | 
New York, although it transports freight between these | 
places. It is not called upon to negotiate concerning a | 
business which it cannot control. 

But, we believe we may safely say, the position of 
the Baltimore & Ohio has had considerable weight with | 
those negotiating for a combination. Although that | 
company has as yet no line to Chicago, it has one vir- | 
tually completed to Pittsburgh, and an extension to | 


Chicago projected and partly provided for. The pros- | 


pect that this company will have an independent line to 


| local traffic. 


the seaboard and, likely enough, favorable connections ' obstacle is the detention of M. de Lesseps in Paris. 


they adopt a policy, intended to be permanent, which 
will take all their agents out of the field and put an end 
to all efforts to maintain prestige and secure favor for 
particular lines. Should the Baltimore & Ohio enter 
the field within two years or so, competition, to destroy 
which the combination was made, would begin again. 





Competition with the Grand Trunk. 





Herapath’s Journal complains that the Government of 
the Province of Quebec has granted a subsidy to the 
proposed North Shore Railway, and says that it will be 
a@ competitor of the Grand Trunk, which has no traffic 
to spare. 

It is questionable whether the North Shore Railway 
would not bring the Grand Trunk more traffic than it 
would take away. The route is to be from Quebec to 


Montreal along the north side of the St. Lawrence, and } 


from Montreal to Ottawa on the north bank of the Ot- | : 
;} hours. 


tawa River. The last-named section would form of it- 
self a very good branch of the Grand Trunk, and the 
Quebec and Montreal line would be compelled to send 
all its traffic destined to points west of Montreal by the 
same road. The river country is better populated than 
that through which the Grand Trunk runs between 
Montreal and Quebec, and it may afford a considerable 
As for through business, Herapati says: 
“We have no fear that the new line from Quebec to 
Montreal and Ottawa will, in a traffic point of view, in- 
terfere materially with the Grand Trunk. For the best 
of all reasons, we believe the competitor will Go the 
Grand Trunk little harm. Between the points the 
Grand Trunk carries little traftic. There is therefore 
nothing of importance to take away.” 

The North Shore Railway may even be profitable, but 


in order to secure this desirable end it would be better | Wiuchester 


to vaake the cost less than $100,000 per mile for road 








and equipment. One-third of that amount would be | 


better and ought to be quite sufficient in a country like 
Canada, where labor and timber are cheaper than in 
the United States, and iron very much so. 





The Case 
Pennsylvania Railroad Company. 


A report has been widely circulated that in this case 
the plaintiff received a verdict of $29,000. This is cor- 
rected in the following letter written to the Pittsburgh 
Commercial by C. A. Carpenter, the freight agent at 
Pittsburgh : 

Your Tuesday’s edition stated that the referees 
in the case of Snodgrass & Co. vs. Pennsylvania 
Railroad Company had awarded the plaintiffs one-half 
their claim, or $29,000. The award was under seal until 
to-day, and of course the above was unauthorized. The 
award is for plaintiffs $360, with interest ($156). Total, 


five hundred and sixteen dollars. ‘ 


Their principal claim of $58,000 for alleged over- 
charges, was entirely disallowed. Their claim of $2,- 
000 for cattle injured was reduced to $360. 

The plaintiffs—residents of Westmoreland county— 
took a heavy government contract for cattle in 1861. 
They purchased at various western points, but princi- 
pally at Chicago, where one of the firm was located. 
As it required a heavier capital to carry on the busi- 
ness than the firm could conveniently command, they 
solicited and received from the agent of the Pittsburgh, 


Fort Wayne & Chicago Railway Company in Chicago | 


heavy advancements of cash to follow as charges, to- 


ether with the price of feed, bedding, freight, etc., to | 
These accumulations were necessarily 


arrisburgh. 
assumed by our company at Pittsburgh and carried to 
Harrisburg, where they were paid by consignees, par- 
tially under protest. /our years afterward they brought 
suit to recover, alleging that no such amounts were due 
by them, or, if due, this company had no legal right to 
advance them here, and collect forcibly at Harrisburg. 
When it is considered that the matter has been in liga- 
tion five years, and that this company were required 
to, and did prepare a statement showing when, where, 
to whom, and for what purpose every cent of these 
moneys was paid, and brought some twenty-eight living 


| 


against the | 


GShicago Railroad Blews. 


Rockford, Rock Island & St. Louis. 

From the time table of this new railroad by which trains 
have been running since last Sunday, we learn that there are 
fuur trains daily between Sterling and East St. Louis, and 
one train between Beardstown and East 8t. Louis. A mail 
train leaves Sterling at 3:25 a. m., connecting there with the 
express which leaves Chicago on the Northwestern road at 
10 o’clock the evening before. This train reaches East St. 
Louis at 5:58 p.m. The distance from Sterling is 291 miles, 
and from Chicago 401 miles. An express leaves Sterling at 
3:10 p. m., connecting there with the train leaving Chicago at 
10:45 a. m., reaches Rock Island at 5:45, Monmouth at 9:06, 
Bushnell at 10:35, Beardstown at 12:50 a. m., Chapin at 2:03, 
Whitehall at 3:24, Brighton at 5:07, Alton Junction at 5:45, 
and East St. Louis at 6:38 a. m. Thus the distance of 291 
miles from Sterling to East St. Louis is made in 153g hours, 
which shows an average speed of nearly 20 miies an hour. 
One can go from St. Louis to Chicago by this route in twenty 
The mail train leaves East St. Louis at 8:23 a. m. and 
arrives at Sterling at 12:20 a.m. The express leaves East St. 
Lonis at 8:08 p. m. and reaches Sterling at 11:35.a.m. These 
connect at Sterling with the trains which reach Chicago at 
6:15 a. m. and 4:15 p. m. respectively. 

The following is a table of the stations on the road and 
their distances from East St. Louis. From East St. Louis to 
Alton Junction the trains run over the St. Louis, Alton & 
Terre Haute Railroad : 
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witnesses, from as many points between St. Louis and | 


Philadelphia, at great labor and cost, on five different 
occasions, in anticipation of trial, it may be imagined 
what a bewildering amount of detail our attorneys had 
to deal with, to say nothing of their legal researches, 
and conceded that not only our own, but the Pittsburgh, 
Fort Wayne & Chicago Railway Company, has had a 
complete vindication. Their claim for lost cattle was 
so indefinite, and so at variance with custom among 
drovers, that the proper defence could not be made 
eight years after the transactions occurred. 








—The exports of rails from Belgium declined in Au- 

ust to 7,132 tons, against 19,486 tons in August 1869 

he rail exports of the first eight months of this year 
were 93,889 tons, against 103,746 tons in the correspond- 
ing period of 1869. The exports of rails tu the Zoll 
verein, France and Spain show a marked increase ; 
those to Russia, the Low Countries, Turkey, Italy, and 
the United States exhibit a sensible decrease. 








—The London Globe gives currency to a report that 
the French Suez Canal will probably be turned into an 
English joint-stock enterprise, with the Duke of Suther- 
land as the chairman. The negotiations, it is said, 
have been carried on for some time, and the immediate 








The distance from Sterling to Chicago is 110 miles. 

The road is operated in two divisions. Assistant Superin- 
tendent H. Loosley has charge of that from Easi St. Louis to 
Bushnell, 154 miles long, with G. L. Walker as Train Dis- 
patcher ; while W. H. Pettibone has charge of the northern 
division, from Bushnell to Sterling, with E. B. Kendall as 
Train Dispatcher. Mr. Loosley’s headquarters are at Beards- 
town; Mr. Pettibone’s at Rock Island, with the General Su- 
perintendent, Mr. E. Sweet, Jr. 





Pittsburgh, Fort Wayne & Chicago. 
This company brought into the city last Tuursday about 
four hundred soldiers on their way from New York to the 
Pacific coast. They wert to Omaha by the Burlington route. 





Chicago & Alton. 
The earnings continue to show a considerable increase over 
those of last year. For the second week in December the 
statement is: 
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Chicago, Burlington & Quincy. 


This company will commence running trains through be- 
tween Burlington and Quincy next Monday, from Carthage 
southward passing over the recently completed Quincy & 
Carthage Railroad. This line is 72 miles long, the new road 
forming 40 miles of it. We give below the stations and dis- 
tances on the new road: 
Quincy to 
Homer 
CO Sere 
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The Ottawa, Oswego & Fox River Valley Railroad, which 
this company will operate as soon as it is completed—within 
a few weeks, at most—has the following stations and dis- 
tances south of Aurora. The distances are from Chicago. 
The junction is very near Montgomery station and three 
miles below Aurora station. 
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The road c:osses the Rock Island road half a mile north of 
Ottawa. 








—In San Francisco, the street cars have a compatt- 
ment for baggage and dogs. 
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Narrow Gauge Rolling Stock. 





In another article in tke present issue we have dealt 
at some length with the relative costs of construction 
of railways of 3 ft. 6 in. and 2 ft. 9 in. gauges; and we 
now propose to consider the carrying capacities and 
general features of the rolling stock which the two 
gauges would respectively accommodate. And here we 
find almost all the advantages on the side of the 8 ft. 6 
in. gauge, without, so far as we can see, any correspond- 
ing advantages. In fact, it will, we think, be found, on 
investigation, that not only can the carrying stock for 
the wider gauge be built with as small a proportion of 
dead weight to paying load as that for the narrower 
line; but that in the former case there can be adopted 
a system of constraction which affords far greater du- 
rability and fecilities for economical maintenance than 
that which must be resorted to in the case of the 2 ft. 9 
in. gauge. As to the further advantage which the 8 ft. 
6 in. gauge possesses in affording facilities for the trans- 
port of troops and artillery we shall speak piesently, 
and we intend, in the first instance, to confine our at- 
tention to such rolling stock as is required for ordinary 
goods and passenger traffic. 

And here it may be advisable that we should state a 
few facts, bearing upon the question under discussion, 
which have not yet generally received the attention 
they deserve. In the first place it has been generally 
assumed that the width of rolling stock which any line 
is capable of accommodating with safety may be taken 
as about twice the gauge, and within the usual limits of 
gauge there is little reason to find fault with this assump- 





tioa. But the advocates of the railways of extremely 


narrow gauge go further than this, and they argue that | 


because in certain instances vehicles of a breadth ex- 
ceeding twice the gauge have been used successfully on 
4 ft. 844 in. lines, that, therefore, vehicles of propor- 


tionate width can be used with equal safety on a line | 


having a gauge of but 2 ft. 9in., or even less. This as- 
sumption, although at first sight a plausible one, is prac- 
tically errenous. If it were possible to make a line 
without unequalities, or if the inequalities of the line 
and the forces tending to produce oscillation could be 
reduced in the same proportion as the width of the 
gauge, then the proposition we have referred to would 
hold good ; but these conditions, we need hardly say, 
are unattainable, and hence the assumption is inaccu- 
rate. The narrower the gauge the greater is the angle 
through which the vehicle is cantered laterally through 
a certain depression or elevation of one of the rails, 
and the greater, therefore, is the inequality produced in 
the loads on the springs on opposite sides, and conse- 
quently on the two rails also. In fact, the narrower 
the gauge the greater the amount of lateral oscillation 
to which any given inequality in the line will give rise. 
and this is a point of especial importance in districts 
where, from the variations of climate or other influ- 
ences, the permanent way is liable at times to get more 
or less out of repair. It is not too much to say that the 
influence of width of rolling stock on its lateral stabil- 
ity has, in but too many cases, been entirely lost sight 
of by the advocates of lines of very narrow gauge, at- 
tention being solely paid to the height of the center of 
gravity above rail level, This, however, is a subject of 
which it would be undesirable to enter into a full con- 
sideration in an article like the present, and we, there- 
fore, propose to return to it on a future occasion. 
Another fallacy upheld by the advocates of very 
narrow-gauge lines is, that the narrower the gauge the 
less—almost in an equal degree—is the proportion of 
dead weight to paying load, whereas both theory and 
experience go to prove that so long as the amount of 
accommodation, and the strength to resist hauling and 
buffing strains are constant the proportion of dead 
weight to paying load is almost, if not entirely, inde- 
pendent of the gauge. In other words, if the maximum 
weight of train in which a vehicle is to be used, and 
the maximum power of engine to the pulling and 
pushing of which it is to be subjected be fixed, it mat- 
ters little so far as the proportion of dead weight per 
ton of goods, or per passenger carried, is concerned, 


whether the gauge of the line on which the vehicle is | consequences may be the result. 


to run be 2 ft. 9in. or 5 ft.6in. This, we know, is a 
statement which many advocates of very narrow gauge 
lines will be disposed to contradict flatly, yet is a state- 
ment which is supported - ample practical evidence. 
We have before us particulars of the weights and car- 
rying capacities of the Norwegian, Queensland, and 
other narrow gauge rolling stock, both for passenger 
and goods traflic, and with scarcely an exception these 
particulars prove the correctness of the opinion we 
havejust expressed. Even in the case of the extremely 
narrow Festiniog Railway we find the dead weight of 
the passenger stock to be greater per passenger carried 
than many carriages running on the Continent on 4 ft. 
816 in. gauge lines, these latter carriages notwithstand- 
ing affording a greater number of cubic feet of capacity 
for passenger, and being mounted on 40 in. in place of 
18 in. wheels. Similar evidence might be adduced con- 
cerning the goods carrying stock were it necessary to 
do so; but we need merely refer to the carriages and 
wagons in general use on ordinary lines fifteen or 
eiguteen years ago to prove that light stock can be | 
made for the 4 ft. 814 in., or a wider gauge, if the gen- 
eral nature of the traffic warrants its use. 

We are willing to admit, however, that the wider the 
gauge the larger the carriage or wagon must be, to ob- 
tain the best results as regards the proportion of dead 
weight to paying load, or, to state the fact in other 
words, if the floor area and carrying capacity of a 
vehicle be fixed, there is a certain gauge of line for 
which such a vehicle can be constructed with less dead 
weight than for any other gauge. If, therefore, the na- 
ture of the traffic to be accommodated be such that 
small loads only can be obtained for the wagons, then 
it of course follows that small wagons should be em- 
ployed, and it also follows, equally as a matter of 
course, that the gauge to be adopted should be such as 
is most suitable for the economical construction of 
wagons of that particular size. 

So far the matter is straightforward enough ; but it 
occasionally happens that the class of railway which it 
is desirable to adopt has to be determined, not merely 
from a consideration of the general nature of the traffic 
which shall pass over it, but also from a consideration 
of traffic of an exceptional nature which the line may 
be called upon to accommodate. This, we consider, is 
particularly the case with the proposed new Indian 
railways. Constructed, as it is intended these 
lines shall be, to develop parts of the country at 
present furnished with very indifferent means of 
communication, they would become, in the event of 
war or internal disturbances, of immense military im- 
portance, and we consider it not merely especially de- 
sirable, but absolutely essential that they should not be 
constructed to any gauge which does not afford ample 
facilities for the transport of troops, artillery, and mil- 
itary supplies. In this respect—as we pointed out in 

in article which appeared in the number of this jour- 
nal for the 21st ultimo—the 3 ft. 6in. possesses immense 
edvantages over the 2 ft. 9 in. gauge, and, in fact, the 
advocates of the latter gauge have not yet shown how 
horses can conveniently and safely be conveyed on it 
at all, unless by the adoption of vehicles of very great 
weight in proportion to the load carried. So long as 
the articles to be conveyed are goods which can be 
divided out into quantities of almost any desired bulk, 
the question of size of wagon is a secondary one, 
so long as that size is not so great as to render it 
necessary to run wagons but partially loaded. With 
such foods the fact of an additional quantity having to 
be conveyed by a train merely necessitates the addition 
of a certain number of wagons, and, so far, trains on a 
very narrow gauge line may be capable of conveying 
very large quantities of goods in bulk, so long as sufti- 
cient engine power is provided. But when the arti- 
cles to be transported are not goods in bulk, but con- 
sist of military appliances, artillery, horses, or other 
things which must have a certain space afforded them, 
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then the influence of the gauge in limiting the size of 
the vehicles becomes greatly telt; and if too narrow a 
gauge be chosen, it is certain that in some cases, not 
merely important inconvenience, but most disastrous 





It will be seen from the facts we have stated that 
the question of the best gauge to adopt in any partic- 
ular instance is determinable, in a great measure, b 
the extent of the floor area and carrying capacity whic 
will be required in the rolling stock, and in the case of 
an extensive system of railways, such as it is proposed 
to construct in India, the maximym floor area and car- 
rying capacity which will be required on any one part 
of the system has to be taken as the standard of meas- 
urement for the whole. The question of what this 
standard should be in the case of the secondary system 
of Indian lines is a matter for serious consideration.— 
Engineering. 





MISCELLANEOUS, 





—The Western Union Telegraph Company have laid 
a wire from Bangor, Maine, to Mattawamkeag, a dis- 
tance of sixty-five miles. Mr. T.8. Plaisted, with four 
climbers, climbed seventeen hundred and sixty-seven 
poles and put up forty-eight miles of wire in twenty-six 
and one-half hours. Most of the route was covered 
with a foot of snow. 


—A railroad to connect the North Sea with the Gulf 
of Bothnia, from the port of Landswall, on the 
east coast of Sweden to that of Drontheim, in 
Norway, crossing the great range of mountains 
which separates Sweden from Norway, is about to be 
constructed. English capitalists furnish the better 
part of the means for the Swedish portion which will 
be about 200 miles long. 


—Gilead A. Sunith & Co., of London, give the follow - 
ing quotations for December 1 : 

Rails, Erie section, f. o. b., in Wales, £6 7s 64@£6 15s 
per ton; Welch bars, first-class, f. 0. b., in Wales, £6 
7s 64d@£7. Boiler plates, in London, £9 15s@£10 5s. 
Pig iron, 46s@5ls. Faggot steel, £16@£16 10s. Eng- 
lish refined tin, 130s per cwt. ; sheet copper, 768. Quick- 
silver, $9 9s per bottle of 75 tbs. 


—The telegraph reports from Detroit that Francis H° 
H. Primrose, who pleaded guilty to the charge of em- 
bezzling $23,000 from the Grand Trunk Railway Com- 
pany, was sentenced, on the 17th inst., to three years in 
the Michigan State Prison. Primrose implicates 8, E. 
Martin, former Division Superintendent of the same 
road, and charges that Martin received $17,000 of the 
money. Martin has gone to Canada. 











PUBLISHER’S ANNOUNCEMENTS. 





Wendell’s Self-O.ling Journal Bearings. 

These bearings were illustrated in Vol. I., page 145, of the 
RaliLRoap GazetTTs. Since that time a compauy has been 
formed for their manufacture and eale. Very important ad- 
vantages are claimed for it, among which are a saving of one- 
half of the oil ordinarily used, of three-fourths of the wear 
of bearings, of all the cotton waste, of all the delays incident 
to heated journals, and of much power now wasted for want 
of perfect lubrication. A cut in the advertisement on 
another page will indicate the method of its operation. A 
wick through the journat provides a constant and regular 
supply of oil from a reservoir by capillary attraction. 

The bearing has been used and highly approved on the 
the Pennsylvania Railroad, the West Jersey Railroad, and 
other lines. Mr. Van Houten, of the Pennsylvania road, says 
that with one supply of four ounces to each bearing a truck 
ran 80 mi es a day for 50 days without injury. 

The company’s office is at No. 59 John Street, New York. 














WANTS. 


AN ENGINEER experienced in rail- 

road location and construction as Principal 
Assistant and Chief is open to an engagement. 
For further information inquire of the editor of this 
paper. 


jy JANTED Every Railway Traveler 
in the United States and the Dominion of 
Canada wants every we a J to use the 
Thomas Safety Baggage Check. It is in use on 
over sixty of the best managed roadsin the coun- 
try and has been during the past three years, and 
not one piece of baggage to which this check has 
been attached has been lost or miscarried. Every 
railroad man upon whose road it is in use says: 

We ave ful, sulefi-: uftera -hor ugh tu and 
pract.cal use 7 the Lhonis Syfety Baggage Check 
tha b th for local and through business ut has no 
equd Lt is che par, more satisfactory and better 
ad ntel to th- bumnexe tha any other check in use.” 

All information in reference to the Thomas 
Safety Baggage Check will be given by addressing 
G. F. THOMAS, editor Appleton’s Railway Guide, 
%u, 92 and #4 Grand Street, New York. 


THE 


Commercial & Financial Chronicle, 


PUBLISHED WEEKLY 











IN NEW YORK, 
—iI8 THE — 


Standard Financial Newspaper of the 
Country. 


Notice to Contractors. 


Kansas City & Memphis Railway, 


Greene, and Dade County Divisions. 


Sealed Proposals will be received by the under- 
signed, at his office, in the City of Springfield, 
Greene County, Mo. up to 

12 o’clock, noon, January 7, 1871, 
for the Grading, Masonry, Bridging, Trestle and 
Timber work, Piling &c., necessary to prepare, 
ready for the Ties, Iron, &c., or Permanent Way, 
all that portion of the KANSAS CITY & MEM- 
PHIS RAILWAY, lying between Jefferson Street 
in the City of Springfield, Greene Co., Mo., and 
the Mt. Vernon road, in the Village of Greeafield, 
Dade County, Mo. 

posals will be received for the work in each 
Section, (of about five (5) miles) or for all the work 
now advertised (about thirty-seven (37) miles; but 
partie making Proposals for all the work, will 
also be required to make Separate ones for the 
work in each Section. 

Proposals should be m de to do the work fora 
atated price per unit of measure. 

Blank forms, setting forth the different items of 
work for which Proposals will be received, will be 
furnished on application, and Plans, Profiles, Speci- 
fications, &c. of the work can be seen on and 
after the 

25th day of December, 1870, | 
at the office of the undersigned, where also, all 
necessary information can be obtained, to enable 
parties to make an examination of the country 
along the proposed route. 

Propoxals will be received for the Bonds of 
Greene and Dade Counties, Mo., or for Cash. 

Rizh is reserved to reject any or all Proposals 
that are deemed unsatisfactory. 


A. L. MORTIMER, 
Chief Engineer, K. C. & M. Ry. 





Cuter ENGINgER’s OFFICE 
SprrInevieLD, Greene Co., Mo. 
December 16th, 1870. 





Baldwin Locomotive Works. 


M. BAIRD & CO., Philadelphia, 


MANUFACTURERS OF 


Locomotive Engines, 


ESPECIALLY ADAPTED TO EVERY VARIETY OF RAILROAD SERVICE, 


—AxND TO—— 


The Economical Use of Wood, Coke, Bituminous and 
Anthracite Coal as Fuel. 


ALL WORK ACCURATELY FITTED TO GAUGES, AND THOR- 
OUGHLY INTERCHANGEABLE. 


Plan, Materials, Workmanship, Finish and Efficiency, Fully Guaranteed. 


M. BAIRD. CHAS. T. PARRY. WM. P. HENSZEY. 
GEO. BURNHAM. EDW’D H. WILLIAMS. EDW’D LONGSTRETH. 
ANTED —A complete file of the 


RatLroaD ApvocaTE published in New York 
a Colburn about ears ago. A pur- 
¢ rcan be found by applying at office per- 
sonally or by letter. 

















FARWELL & CO., 
Patent Solicitors & Attorneys at Patent Law, 
At Chicago, and Washington, D. C., possess unu- 
sual facilities for transacting the Patent business in 
all ite branches—Chicago Office, 183 Dearborn &t. 
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VAN NOSTRAND’S 
Eclectic Engineering Magazine, 


Commenced January, 1869. 





Consists of Articles selected and matter con- 
densed from ail the Engineering Scientific Serial 
publications of Europe and America, 

The third volume of this Magazine is completep 
by the issue for December. 

The growing success during the past two years 
demonstrates the correctness of the theory upon 
which the enterprise was founded. Communica- 
tions from many sources prove that the Magazine 
has met a wide-spread want among the members 
of the eng|neering profession. 


lected 


SNOW’S PATHFINDER 


RAILWAY GUIDE 


CONTAINS THE TIME-TABLES 


Of all New England Roads. Published under 
authority of the R. R. Superintendents. 





MONTHLY, ,WITH WEEKLY SUPPLEMENT. 
$2.60 per annum. 10 cts. single copy. 


GEO. K. SNOW & BRADLEE, Publishers 
NO. 5 LINDALL STREET, BOSTON. 





A summary of scientific intelligence, 
and sifted from all the great list of American and 
European scientific journals, is at present afforded 
by no — means than through the pages of this 
Magazine, 

In the next volume, beginning with the January 
number, we shallcommence some important im- 
proveneee, Each ber of the ine will 
,ereafter contain something of value relating to 
coe of the great departments of engineering la- 
0Fr. 

More space than heretofore will be devoted to 
short discussions or elucidations of important 
formule, especially such as have proved valuable 
in the practice of working engineers; our facilities 
for affording such items are extensive and rapidly 
increasing. 

The progress of great engineering works in this 
country will be duly chronicled. 

Selected and condensed articles, with their illus- 
trations, from English, French, German, Austrian, 
and American scientific periodicals, will contribute 
to make this Magazine more than ever valuable to 
the engineering profession, and will afford a com- 
pilation without which the library of the working 
engineer will be incomplete. 

112 Pages, large 8vo., Monthly. Price $5 a year 
in advance ; single coples 50c. 

Norice To New Susscrrpers.—Persons com- 
mencing their subscriptions with the Third Year 
(January, 1871,) and who are desirous of possess- 
ing the work from its commencement. will be “4 
plied with Volumes I., I. and IIL., neatly bound in 
cloth, for $10.00, sent free by mail on receipt of 
price. 

Norice toe CLuss.—An extra copy will be sup- 
plied gratis to every Club of Five subscribers at 
$5.00 each, sent in one remittance. 

D. VAN NOSTRAND, 
Publisher, Importer and Bookseller, 
23 Murray and 27 Warren Street, New York. 





ANDREW CARNEGIE, THos. M.CARNEGIB, 
PRESIDENT. VICE-PRESIDENT. 
ANDREW Kioman, GEN. SuP’t. 


THE UNTON TRON MILLS, 


Of PITTSBURGH, Pa. 





Sole Manufacturers, under our own Patents, of 


IMPROVED “I” BEAMS, 


CHANNEL BARS, 
Best Quality of 


LOCOMOTIVE & CAR AXLES, 


(‘‘ KLOMAN ” Brand.) 
‘*Tinville & Piper’s Patent’’ 


Round and Octagonal HOLLOW 
WROUGHT IRON POSTS, 


—aAND— 
* Upset” BRIDGE LINKS 


GENERAL WESTERN OFFICE: 
No. 13 Fullerton Block, Dearborn-St., 
CHICAGO, ILLINOIS. 


THE UNION IRON MILLS manufacture al) 
sizes of re Iron, Merchant Bar, Forgings, Ham 
mered and Rolled Locomotive and Car Axles, from 
the very bestiron. Splice Bars (or Fish Plates,) to 
suit all Patterns of Rails. Bridge Iron and Bolts 
**1"' Beams, Girder Iron, Channel Iron, &c. 


WALTER KATTE, Western Agent. 


TRIAL. 


W. P. Garrison, Box 6732, N. Y. 








Send THE NATION for two months (8 num- 


Core From tht WOM) O0...60ccccesicces cacdcrdcctdscdac 


Semen ee ewan eee weeeeenee 


PROGUGOE Chis osc cctiniess Ceevsinnnste gens 


On receipt of fifty cents and this blank, filled out, 
the Nation will be sent to your address for two 
months (8 numbers), postage prepaid. 





“The Nation I esteem as one of the very best, 
highest-toned moral newspapers in the country.” 
--From a Sermon by Rev. Henry Ward Beecher. 


‘*T regard the Nation as the best journal in Amer- 
ica, and not only so, but better, on the whole, than 
any in England.”"—Prof. Goldwin Smith. 


‘*T have never taken a weekly newspaper which 
in all its departments is so satisfactory as the 
Nation.”—Hon J. D. Cox, (Secretary of the In- 
terior.) 


Terms $5 per annum. Clergymen $4. 





TO ADVERTISERS. 


THE BEST MEDIUMS 


OF GENERAL 


Western Circulation ! 








KELLOGG’S LIST, 


CONTAINING 


270 Country Papers. 





Terms of Advertising, 


$2.50 per Line. 


WITH A LIBERAL 


Discount to Heavy Advertisers, 


THIS i5 BY FAR 
The Cheapest Advertising 


EVER OFFERED. 


Advertisements received only for the entire list, 
or for our sub-lists of about eighty-five papers 
each, at $1.00 per line. 


Parties desiring extensive Advertising in the 
West and Northwest, are invited to avail themselves 
of the unusual facilities of the undersigned for in- 
serting advertisements in TWO HUNDRED AND 
SEVENTY 


LEADING COUNTY PAPERS, 


For further particulars, call upon or address the 
proprietor of this paper, 


A.N. KELLOGG, 
99 & 101 Washington St., 


CHICACO, ILL. 





Dealers in 


R. R. Cross-Ties, Telegraph Poles, 


FENCE POSTS, BRIDGE TIMBER, 
Piles, Hard-wood Plank, &c., &c., 


To which the Attention of Railroad Contractors and Purchasing 
Agents is respectfully called. 


REFER TO :—Jas. M. Walker, Chicago, Pres't L. L. & G.R. R.; Jas. E. & Wm. Young, Chicago, 
Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; and Railroad Officers and Pur- 
chasing Agents generally. 


MARSH & GOODRIDGE, 
25S South Water St., Chicago. 








ALBERT C. McNAIRY, President. HENRY M. CLAFLEN, Vice-Pres’t & Treas. 


CLEV HLAND 


Bridge & Car Works, 
THE MoHAIRY & CLAFLEN MANUF'G CO., Proprietor, 


BUILDERS OF 


Railway and Highway Bridges, 


Roofs, Turn Tables, Transfer Tables, 


OF IRON AND WoOoD, 


RAILROAD PASSENGER & FREIGHT CARS, 


STREET RAILROAD CARS. 





Post’s Patent Iron and Combination Bridges, Howe Truss Bridges with 
Patent Iron Clamp, Street Railroad Cars with Higley’s 
Patent Running Gear and Brake. 


OFFICES : Waring Block, cor. Bank and St. Clair Sis, | WORKS: On Wason, Hamilton and Lake Sts,, 
CLEVELAND, OHIO. 
HARVEY T. CLAFLEN, Sup't. 


JOHN COON, Sec’y. SIMEON SHELDON, Enginee 








The Lightest Running, 








EASIEST RIDINC, 


— AND — 


Most Economical 


HIGLEY’S PATENT 


Street Car Running Gear 


— AND — 


BRAKE, 


Made and Sold by 


The McNairy & Claflen Manuf’s (o., 


CLEVELAND, 0. 








GRANTLD 
Locomotive Works! 


PATERSON, WN. Jd. 








New York Office, - - 48 Wall Street. 
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WENDELL’S PATENT 


Self-Oiling Journal Bearing 


» 
9 





\ 
Z] 








Yj 
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1. 2 


FOR RAILROAD CARS, LOCOMOTIVES AND MACHINERY. 


As the perfect lubrication of the journals of railroad cars is a matter of great importance in the 
running expenses, as well as saving of time lost by heated journsls, the SELF-OILING JOURNAL 
BEARING is offered #8 the most simple and effective mesns of meeting this want. The bearing is made 
in the usual shape, and requires no alteration of 
the box, and is so constructed that while the whole 
strength and wearing metal is preserved, a chamber 
is formed within tor containing the oil, which is ap- 
plied to the journal by wicks passing through tubes 
cast in the bearing, as seen in cuts 1 and 2, also by 
pads composed of asbestus, black lead and paper pulp 
or other slightly porous material, fitted into recesses 
formed in the face of the bearing, extending nearly 
through to the oil chamber, with smaller oo 
— into the same. Through these pads the oil filters 
= slowly, and always _—- an oiled surface to the 

top of the journal, when and where it is most needed, 
and where in the ordinary bearing it receives the 
yeast. See cuts 2 and 3. 


~~ a 
The Wendell Patent Journal Bearing Company, 
P. 0. Box 5118. Office, 59 John St., New York. 


‘NELSON TOOL WORKS. 


Trade Mark, § _Trade Mar' f- 
H. NELSON. | (H. NELSON, | 





















—— MANUFACTURERS OF —— 


Mining & Paving Tools, Shackel Bars. Smiths’ Hand Hammers, 
H. Nelson’s Solid Eyed Pick, Block Stone Sledges, Coopers’ Hammers. 
Kip Hammers, Mauls, Masons’ Stone Axes, 


Stone Breakers, Sledges, 

Masons’ Peen & Scabbling Hammers, Blacksmiths’ Sledges, 
Hand or Mash Hammers, Fullers, all sizes, Masons’ Brick Hammers, 
Chipping Hammers, Swedges, all sizes, Horse Shoers’ Tools, 
Flaggers’ Hammers, ill Picks, Crow Bars, Rail Tongues. 


(e" HAMMERS of all kinds made to order, on receipt of Pattern or Drawing. 
(= Special attention paid to Railroad Work. (2 Send for Illustrated Catalogue. 


The New Jersey Steel and Iron Go., 


TRENTON, N.J., and 17 BURLING SLIP, NEW YORK, 


WOULD CALL SPECIAL ATTENTION TO THEIR 


MEA RTIN STEEL! 


Acknowledged by all who have used it to be the best material now made for 
Firebox Plates, Locomotive Crank Pins, Piston Rods, Axles, 


And all the finer machine purposes, such as 


Rollers for Cotton Machinery, Lathe Screws, Sewing Machine 
Work, &e., Cc. 


The special features of this Steel are its REMARKABLE TOUGHNESS, its softness and entire 
sreoheun hem hard spots, which obviate the necessity of annealing before turning. 

The process by which this Steel is made differs entirely from any other in use, enabling it to be sold 
at lower prices than any other good steel, while it possesses properties hitherto unknown, and of the 
greatest importance for many uses. 


File Cutters’ Hammers, 
Striking Hammers, 

















GEO. WESTINGHOUSE, Jr., Pres. ROBERT PITCAIRN, Treas. RALPH BAGALEY, Secretary. 


Westinghouse Air Brake Company, 
OF PITTSBURGH. Incorporated by the State of Pennsylvania, 1869, 
MANUFACTURERS OF 


THE WESTINGHOUSE AIR BRAKE! 


A simple, cheap and effective invention, whereby the entire control of a train of cars is placed in 
the hands of the Engineer. It is in daily use on a number of the leading Railroads, and is recommend- 
ed by the most prominent railroad mechanics in the country as an actual necessity. 


A Trial Train furnished to any Railroad Company, to be paid for only when found 
satisfactory. Full information furnished on application. 




















FERRIS & MILES, 


Steam Hammers & Machine Tools 


24th and Wood Streets, PHILADELPHIA. 


Tue STEAM HAMMER AS IT SHOULD BE! 











Simple in Construction—Powerful in 


Action—Convenient in Handling 
—Moderate in Price! 


These Hainmers have our Patent Skew 
Ram, which secures the most extensive die 
surface, and our patent valve gear; by 
which is accomplished, with the most 
ay adjustment, either the heavy dead 
low for drawing down work, or the light, 
quick blow for finishing, AND THIS WITH ON- 
LY TWO MOVING PIECES—NOTHING TO GET 
OUT OF ORDER. 

All sizes, from 100 bs. upwards, with sin- 
gle or double frames. 


ENCINE LATHES, 


== Extra Strong and Heavy, capable of doing 4 
the heaviest and most accurate work. 





Also, our PATENT SCREW-CUTTING LATHES, which will do either general turning 
or screw cutting, without change of gear-wheele. 





Substantial Success Based on Merit ! 


The Iron World & Manufacturer 


Is Published Weekly at Pittsburgh, Pa., 


And is the Leading—if not the only—Representa- 
tive Journal of the METAL TRADES Pub- 
lished in the United States. 


Located at the very centre of the metal interests 
of the United States, with offices and correspond- 
ents at the leading cities of the East, West and 
South, we do not err in claiming that it is the 
REPRESENTATIVE JOURNAL of the Metal 
Manufacturers, Workers and Dealers, of this coun- 


The IRON WORLD AND MANUFACTURER 
has a large and extended circulation throughout 
the United States, and is taken by Iron and Steel 
Manufacturers, Machinists, Founders, Hardware 
Dealers and sianers, Gunsmiths, Plumbers, Cut- 
lery Manufacturers, File Manufacturers, Saw Manu- 
rers, Boiler Manufacturers, and by 
Leading Railway Officials. 

It advocates protection to AMERICAN MANU- 
FACTURES! Its markets are FULL AND RELIA- 
BLE. Able Correspondents traveling in the WEST 
AND SOUTH. Manufacturing Items are a leading 
feature. Its manufacturing items are copied by 
the Press throughout the country. 

Only $4.00 per Annum. 

If you are in the metal trade, take a metal paper. 
It willsave you more than its cost. If you area 
manufacturer take the journal that advocates your 
interests. Don’t patronize Free Trade journals, 
but help those who help you. 

With Free Trade the manufacturers of the coun- 
try would be ruined! English gold is scattered 

ith a liberal hand to farther Free Trade. Expend 
some of yours to favor Protection. 

If you advertise, which is the best medium? Cir- 
culation being equal which would you patronize— 
a Free Trade journal or a Protection journal? Cir- 
culation is considered the value of an advertising 
medium. Much depends on the cnaracter of the 
circulation. The New York Weekly Tribune claims 
200,000 circulation, and gets from two to five dol- 
lars per line for advertising. The Iron Worip 
reaches more peorte engaged in the metal business 
that the New York 7'ribune. Our rates are about 
ten cents per line. Which will pay the best? 

Sample Copies Mailed Free. 

Address IRON WORLD PUBLISHING CO., 

No. 71 Grant St., Pittsburgh, Pa. 


RUFUS BLANCHARD, 
146 Lake St., Chicago, 


Has Issued aNEW STYLE ot 


MAPS! 


IN FLEXIBLE CASES, 


Which are both cheap and convenient. The follow 
ing States are now ready: Illinois, lowa, Missouri, 
Kansas, Nebraska, Minnesota, Wisconsin, Indiana, 
Michigan and Ohio. Mailable on receipt of 25 
cents. They show the counties, towns and rail- 
roads and are fine specimens of workmanship. 


KELLOGG BRIDGE COMPANY, 


OF BUFFAIA, N. Y., 
Manufacturers of all kinds of 
Wrought Iron Truss Bridges, 
Iron Roofs and Viaducts. 














(2 Plans and prices sent on application. 
dress KELLoae Brince Co., Buffalo, N. Y 


CHAS. KELLOGG, President. 
CHAS. F. WADSWORTH, Vice-Pres. 
C. C. HODGES, Sec’y and Treas. 
THOS. M. GRIFFITH, Snp't. 


Bigelow & Johnston, 


48 PINE ST., NEW YORK, 


ENGLISH AND AMERICAN 


STEEL AND (RON RAILS 


— AND — 


RAILROAD SUPPLIES, 


Ad- 








| = Spots notations given for Locomotives, 
Cars, airs, Spikes, Fish-Plates, Bolts, Nute, 
Scrap Iron, Old Rails and Metals generally. 





ESTABLISHED 1820. 





WM. J. YOUNG & SONS, 
Mathematical and Engineering 


INSTRUMENTS. 


No. 48 NORTH SEVENTH §T.,, 
Philadelphia. 





UNION TRUST CO., 


OF NEW YORK. 


No. 73 Broadway, cor. Rector St, 
Capital, - - 1,000,000. 
[All paid in and securely invested.] 


INTEREST ALLOWED ON DEPOSITS, which 
taay be drawn at any time. 

Company is by law and by the order of the 
Supreme Court made a legal depository of money. 
It will act as Receiver in cases of litigation, take 
os of, and tee the safe keeping of al! 
kinds of Securities, and collect coupons and 
interest thereon. 


It ie authorized by law to accept and execute all 
TRUsTs of every description, in reference to both 
real and personal property committed to them by 
any person or ap se or transferred to them 
by order of any of the Courts of Record, or by any 


Surrogate. 

It is especially authorized to act as Register and 
Transfer agent and as Trustee for the purpose of 
issuing, registering or countersigning the certifli- 
cates of stock, bonds or other evidences of debt of 
any cecpereea, association, municipality, State 
or public authority, and will piy coupons and divi- 
dends on such terms as may be agreed upon. 

In giving special prominence to this department 

its business, attention is particularly called to 
the paramount advantages of employing this com- 
PANY in the capacity of AGENT, TRUSTEE, RECEIVER 
Or TREASURER, in preference to the appointment of 
INDIVIDUALS. A guarantee capital of ONE MILIAON 
DOLLARS specially invested by requirement of ite 
charter, and a ag ye succession ; a central and 
oo place of business, where business can 

transacted daily, without disappointment or 
delay: its operations directed and controlled by a 
responsible Board of Trustees; and ite entire man- 
= also under the ‘upervision of the Supreme 

ourt and the Cemptroiler of the State. 

Permanency, Constant and Responsible Super- 
vision, Guaranteed Security and Business Conven- 
fence and Facilities, may therefore be strongly 
urged IN ITs FAVOR on the one hand, os the 
Uncertainty of Life, the Fluctuations of Business, 
Individual Responsibility and General Inconven- 
fence on the other. 

ISAAC H. FROTHINGHAM, President. 
AUGUSTUS SCHELL, 
HENRY K. BOGERT, | Vice-Presidents. 


TRUSTEES. 


A. A. LOW, JOHN V. L. PRUYN, 
HORACE F.CLARK, BENJ.H. HUTTON, 
DAVID HOADLEY, JAS. M. McLAIN, 
EDWARD B. WESLEY, W. WHITEWRIGHT, Jr. 
GEO. G WILLIAMS, HENRY STOKES 

J. B. JOHNSON, HENRY E. DAVIks, 
GEO. YY CARHART. SAMUEL WILLETS 


, 


8. T. FAIRCHILD. 
CHARLES T. CARLTON, Secretary. 


Tilted ted Cc 5 4 5 5 4 5 j 


S8.—We are now pre- 
pared to furnish all classes with constant employ- 
ment at home, the whole of the time or for the 
spare moments, Business new, light and profit- 
able. Persons of either sex easily earn from 50c. 
to $5 per evening, and a proporiional sum by de- 
voting their whole time to the business. Boys 
and girls earn nearly as much as men. ‘hat all 
who see this notice may send their address, and 
test the business, we make this unparalleled offer: 
To such as are not well satisfied, we will send $1 
to pay for the trouble of writing. Full particu- 
lars, a valuable sample, which will do to com- 
mence work on, and acopy of The People’s Literary 
Companion—one of the largest and best famil 
newspapers published—all sent free by mail. 
Reader, if you want 4 yg profitable work, 
address E. C. ALLEN & CO., Augusta, Maine. 


WM. U. THWING, 
PATTERN 


Model Maker ! 


Calhoun Place, Rear of No, 120 Dear- 
born Street, Chicago, Third Floor. 
cnnthesneet{pnaneninem 








Employing none but the best workmen, and hav- 
ing superior facilities, I am prepared to do the best 
work (using the best materials) at low figures, and 
guarantee satisfaction. Patent ,Office Models a 


specialty. 
ILLINOIS 


Manufacturing Co., 


479, 481 & 483 STATE 8T., CHICAGO, 
Manufacturers of 


RAILWAY CAR TRIMMINGS, 


Removable Globe Lanterns, 


O. A. Boeus, Pres. 
A. H. Guy, Sec’y. 








Jas. E. Cross, Supt. 
J. M.A. Dew, Ass't Supt. 


SEWER PIPE, DRAIN TILE, 


Bath Brick & Fire Brick, 


Manufactured and Sold by 


THE JOLIET MOUND (0., 


Joliet, Will Co., Hllinois, 





Office and Yard in Chicago, 


Cor. Washington & Market Streets, 
6" Orders and inquiries promptly attended to. 
JOLIET MOUND Co. 
































THE RAILROAD GAZETTE. 





[Dxc. 24, 1870. 





OMNIBUSES 


EVERY STYLE! 








—AND— 


HLEGANT!: 


J. L, PIPER, GEN. MANAGER. 








7. H. LINVILLE, PRESIDENT. 4. G, SHIFFLER, SUP’T & TREAS. 


The Keystone Bridge Company 
OF PITTSBURGH, PENN. 
Office and Works, 9th Ward, Pittsburgh, Pa. Philadelphia Office, 426 Walnut Street. 
GENERAL WESTERN OFFICE :—13 Fullerton Block, 94 Dearborn St., 
CHICAGO, ILL. 


(@"Thie Company possess unrivaled facilities for manufacturing and erecting every description of 
Iron and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Build- 
ings, ** Linville and Piper» Patent Iron Bridges, Self-Sustaining Pivot Bridges, 
Suspension Bridges, and Ornamental Park Bridges, Contractors for Wooden or Irop 
Bridges of any pattern, as per plans and specifications. Circulars sent on application. 

WALTER KATTE, ENGINEER. A. D. CHERRY. SECRETARY. 


CRERAR, ADAMS & CO., 


MANUFACTURERS AND DEALERS IN 


Railroad Supplies ' 


--aND— 


CONTRACTORS’ MATERIAL. 
11 and 13 Wells Street, 


CHICAGO, ILL. 

















Manufacturers of IMPROVED HEAD-LIGHTS for Locomotives. 
Hand and Signal Lanterns, Car and Station Lamps, Brass Dome 

Dome Mouldings, Cylinder Heads, and Car Trimmings, of 
Bvery Description 


TAYLOR IRON WORKS! 


Capacity: 120 WHEELS, 50 AXLES, and 100 HOOKS rrr Day. 
MANUFACTURERS OF 


CAR WHEELS, CAR AXLES, 


DRAW HOOKS, 


— AND — 


ALL RAILROAD FORGINGS. 












LEWIS H. TAYLOR, 
PRESID 


W. is TAYLOR, 
Treas, & Gen. Ma ang 


JAS. H. WA LKER, 
SECRETARY. 


EDW’D L. BROWN, 
General Agent. 


HIGH BRIDGE, N.J., 


On the Line of the Central Railroad of New Jersey. 


The National [ron Co. 


[Successor to Wm. Hancock, Rough and Ready Iron Works,] 
ESTABLISHED 1847. 


DANVILLE, PENNSYLVANIA. 
MANUFACTURER OF 


RAILROAD IRON, 


marae t CHAIRS, SPLICE BARS AND BOLTS, FROGS, SWITCH RDS, "aranps AND 
CAR 


making complete sets, 


“SAUL INOTIUM IO TIM 
‘so7R[q PUBSINN puv SINAN IA 
‘ogn ojnipouuy soy Apvor ‘poyst 


nisned separately, or ‘* fitted,” 
‘SHOOH MVUC GUVAGNVILS 





WHEELS AND AXLES, made nthe 
best and most careful manner, fur- 


-uy 








VERS, HOOKHEAD AND COUNTERSUNK HEAD SPIKES, BRIDGE 
BOLTS, ROLLS AND ROLLING MILL MAUHINERY, BLAST FURNACE 
CASTINGS AND MACHINERY, STEAM ENGINES AND BOILERS, 
IRON AND BRASS CASTINGS ENGINE AND 
MACHINE WORR, oa M& WATER 
FITTINGS, , &e, 
wm. maneoces, President, 
BENJ. J. WELCH, Sec’y, Treas. and |P. C. BRINCK, Vice-President, 401 
_ Gen. Manager, Danville, Pa. | Wainut Si., Philadelphia, 








| LANCASTER FILE o, | 





MANUFACTURERS OF 


Superior Cast Steel Files. 


LANCASTER, PA. 








PITTSBURGH CAST STEEL SPRING WORKS 
A. French & Co., 


Manufacturers of Extra Tempered, Light Elliptic 


CAST STEEL SPRINGS, 


FOR RAILROAD CARS AND LOCOMOTIVES, 


FROM BEST CAST STEEL. 
OFFICE AND WORKS:—Cor. Liberty and 2ist Sts., PITTSBURGH, PA. 


CHICAGO BRANCH, 88 Michigan Ave. 


Geo. C. Clarke & Co.. 


FIRE, INLAND AND OCEAN MARINE 


INSURANCE AGENCY. 


15 Chamber of Commerce, Chicago. 











New England M. M. Insurance Co., of Boston, 


ASSETS $1,197,000. 


Independent Insurance Company, - of Boston, 


ASSETS $680,000. 


North American Fire Ins. Co., of New York, 


ASSETS $800,000. 


‘xcelsior Fire Insurance Co.,- - of New York, 


ASSETS $340,000. 
Fulton Fire Insurance Companv, of New York, 


ASSETS $400,000. 


Home Insurance Company, - of Columbus, 0. 


ASSETS $515,000. 





MANSFIELD ELASTIC FROG COMPANY 





OF CHICAGO. 


AMOS T. HALL, President, | J. H. DOW, Superintendent, 


Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers 

For DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Officials vill testify. 


The SAVING TO ROLLING STOCK AND MOTIVE POWER is at least equal to double the cost o 
the FRUG. Letters should be sddressed to 


CRERAR, ADAMS & CO., Gen’l Agents, 
No. 18 Wells Street. CHICAGO. 








L. B. Boomer, Pres. . A. Rust, Vice Pres. 


American Bridge Company, 


Manufacturers and Builders of 


BRIDGES, ROOFS, 


Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and General 
Iron and Foundry Work. 


W. E. Gi_may, Secretary. 











For Railway and Road Bridges, this Company employs the fol- 
lowing well-established systems, viz: For Bridge Superstructures.—Post’s Patent Diagonal 
Iron Truss; Plate and Trussed Girders; Post's Patent Diagonal Combination Truss; Howe’s Truss, and 
any other desired systems. For Bridge Substructures.-— Pneumatic, Screw Piles and Masonry. 

§2” Descriptive Lithographs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


WORKS, OFFICE, - 
Cor. Egan and Stewart Avenues [Rooms 1, 2 & 3, 157 LaSalle St. 


Address THE AMERICAN BRIDGE Co., 


No. 157 LaSalle St., Andrews’ Bldg., Chicago. 





L. C. BorrneTon, Gen. Agent. M. LassiG, Gen. Supt. 
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WARMING AND VENTILATING 
Railroad Cars 
BY HOT WATER. 


SSAA Asi SAASAA 


———— 


‘ii 


: 
hn 





‘BAKER’S PATENT CAR WARMER.—One way of Applying it. 


a 


{934A very simple, safejand efficient plan forf 


Warming Railway Carriages ! 


HOT WATER PIPES, 


Which Radiates the Heat Directly at the Feet of Each Passenger without the 
Necessity of Going to the Stove to Get Warmed! 


{@~ All the finest Drawing-Room and Sleeping Cars in the United States have it, or are adopting it. 
Full descriptive Pamphlets furnished on application. 


Baker, Smith c& Co., 
Cor. Greene and Houston Sis., N. Y., and 127 Dearborn St., Chicago, 


THE LEBANON MANUFACTURING COMPANY, 


LEBANON, PENNSYLVANIA, 


IS PREPARED TO BUILD AT SHORT NOTICE, 


HOUSE, GONDOLA, COAL, ORE, 


AND ALL OTHER KINDS OF 


CAH Ss! 
Also, IRON and Every Description of CAR CASTINGS Made to Order. 


J.M GETTEL, Superintendent. 








DR. C. D. GLONINGER, President. 


HUSSEY, WELLS & CoO., 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


CAST STEEL. 


BEST REFINED STEEL FOR EDCE TOOLS. 


Particular attention paid toe the Manufacture of 


Steel for Railroad Supplies. 


ELOMOGENEHOUVUS PIATES, 
Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANK PINS, CAR AXLES, &C. 














Also, Manufacturers of the Celebrated Brand, 


“HUSSEY, WELLS & (C0. CAST SPRING STEEL.” 


"@ For Elliptic Springs for Railway Cars and Locomotives. 23 





Office and Works, Pittsburgh, Pa. 
{BRANCH WAREHOUSES: 


88 MICHIGAN AVENUE, CHICAGO. 


139 and 141 Federal St., BOSTON. | 30 Gold St., - - = NEW YORK. 





| | tracks, cars and machinery. 


|) | leading Railroads of the country for the purpose of se- 







TAYLOR BROTHERS & CO. 


CAST STEEL LOCOMOTIVE TYRES, 
Best Yorkshire Bar Iron 


—— AND — 


BOILER PLATES. 


No. 10 OLIVER 
This Iron is unequaled for strength and durability, souna 











B. 
s pany 


STREET, 
ness avd uniformity It is caable of receiving the highest 


of Locomotive and Gun Parts, Cotton and oth ‘Line 
= SA Ch in Bolt», &. <bean o> <p 


finish, which renders it peculiarly adapted to the manufacture 


Sole Agency for the United States and Canadas, 








== |THE UNION PATENT STOP WASHER, 


Manufactured at Coatesville, Chester Co., Pa., on the 
line of the Pennsylvania Central R. R., has now stood - 
the test of practical use on the above road, the Phila- & 

hia. Wilmington & Baltimore and Philadelphia & 

eading Railroads, for the past two years. and proved 
itself to be what is claimed for it—a perfect security 
against the unscrewing or receding of nuts. Its sim- 
plicity, efficiency and cheapness over any other appli- 
ance for the purpose should recommend it to the 
attention of all persons having charge of Railroad 


It is especially adapted to. and extensively used by 
curing nuts on railway joints. 


The accompanying cuts show the application of tne Bs. 
Warher. For further information, app y to Ss 


A. GIBBONS, Coatesville, Pa. ~ 


‘The Chicago Spring Works. 


OFFICE : No, 128 Lake Street, Chicago 











McGREGOR, ATKINSON & CO., Proprietors. 





MANUFACTURERS OF 


EXTRA TEMPERED LIGHT ELLIPTIC GAST STEEL SPRINGS AND THE “ DANIELS” PAT. CAR SPRING. 


Union Car Spring Mfg Co. 








Sole Proprietors of the 





Wool-Packed Spiral. 


Hebbard. 


HEBBARD CAR SPRING! 





Offices: No. 4 Dey St., New York, and 19 Wells St., Chicago. 
FACTORIES : JERSEY CITY, N. J., and SPRINGFIELD, MASS. 








NATIONAL SPRING WORKS, 





MANUFACTURERS OF 


VOLUTE BUFFER, INDIA RUBBER, RUBBER CENTER 
SPIRAL, COMPOUND SPIRAL, ‘“‘ DINSMORE,” 


AND OTHER 


RAILWAY CAR SPRINGS. 


| 
| 












Volute Buffer Spring, | Group Rubber Center Spirai Epring. 


| No. 15 La Salle St., CHICAGO 


“ Dinsmore” Spring. 


| No. 1 Barclay St., NEW YORK. 


WORKS;ON 129thJAND 130th STREETS, NEW YORK. 
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GENERAL FREIGHT DEPARTMENT. 


The Illinois Central Railroad 


ARE PREPARED TO TAKE FREIGHT FOR 


e s s 
Cairo, St. Louis, Peoria, 
BLOOMINGTON, SPRINGFIELD, JACKSON VILLE, 


And All Points in the Central and Southern parts of the State; 


MOBILE & NEW ORLEANS BY RAIL O08 RIVER 


And ALL POINTS on the MISSISSIPPI below CAIRO. Also, to 
Freeport, Galena and Dubuque. 








(@ Freight Forwarded with Promptness and Despatch, and 
Rates at all times as LOW as by any other Route. 
BY THE COMPLETION OF THE BRIDGE AT DUNLEITH, 


Tury ARE ENABLED TO TAKE FREIGHT To aL Pornts West or DUBUQUE 
tw” WITHOUT CHANGE OF CARS! _#) 


DELIVER FREIGHT IN CHICAGO ONLY at the FREIGHT DEPOT of the Com- 
pany, foot of South Water St. Parties ordering Goods from the East should have the packages marked; 


“Via Illinois Central Railroad.” 


For THROUGH BILLS OF LADING, and further information, 
apply to the Loca Frrieut AGEnt at Chicago, or to the undersigned. 
M. HUGHITT, Gen. Supt. J. F. TUCKER, Gen. Freight Agt. 


MOORE 


Car Wheel Co. 


Proprietors of 


MOORE’S PATENT 


FOR THE MANUFACTUBE OF 


ELASTIC CAR WHEELS, 


FOR PASSENGER AND SLEEPING COACHES. 
Noiseless, Safe, Durable and Economical. 








Also, Manufacturers of 


CAR WHEELS OF EVERY DESCRIPTION. 


HH. W. Vite, President. 





JAS. K. FROTHINGHAM, Secretary. 
F. W. BLOODGOOD, Treasurer. 

1 se § icp 
S> SA Works, cor. Green and Wayne Sts., JERSEY CITY, N. J, 


P. O. Address— Box 129, Jersey City, N.J. 


American Compound Telegraph Wire. 


More than 3000 Miles now in Operation, 


Demonstrating beyond question 1t8 superior working capacity, and great abiity to withst»nd ‘he 
elements. For RatLaoap Lines connecting a single wire with a large number ol Stations, and fur juny 
circuits, this wire is peculiarly adapted; the large c nducting capacity secured by the copper, w.th 
other advantages, rendering such lines fully serviceable during the heaviest rains. 

Having a core of steel. asmal number of poles only are required, as compared with iron wire con- 


struction, thereby preventing much joss of the current from a: and a materially reducing c.st 
of maintenance OFFI SE AMERICAN COMPOUND TELEGRAPH WIRE (0. 
234 West 29th street, New York. 


BLIss, TILLOTSON & CO., Western Ane 
247 South Water Street, Chicago. 














CHAS. J. PUSEY, P. 0. Address—Box 5222. EDW'D H. PARDEE 


Pusey & Pardee, 


74 BROADWAY, NEW YORK. 


American and English Rails, 
LOCOMOTIVES AND CARS FISH-PLATES, SPIKES, &c. 


—SOLE AGENTS FOR— 


Atkins Brothers’ Pottsville Rolling Mills, and G. 


Buchanan & Co., of London. 


2 = pee attentien given to filling orders for small T and STREET RAILS, of every 
weight and pattern. 


OLD RAILS BOUGHT OR RE-ROLLED, AS DESIRED. 








W. 8. DODGE. D. W. CROSS. 


Winslow Car Roofing Company. 
PATENT IRON CAR ROOFS. 


Established, 1859. 


No. 211 Superior St. CLEVELAND, O. 


Over 20,000 Cars covered with this Roof! We claim that these 
Roofs will keep Cars dry, and will last as long as the 
Cars they cover without any extra expense 
after once put on. 
tae” SEND For CiRcuLARs. 


J. E. FRENCH. 














THE 


“RED LINE!” 


——RUNNING OVER THE— 


Michigan Southern and Lake Shore R. R.’s, 


— WAS THE — 


FIRST LINK to CARRY FREIGHT BETWEEN the EAST and WEST, 
WITHOUT CHANGE OF CARS! 


CARS RUN THROUGH TO 


NEW YORK AND BOSTON, 


IN FOUR AND FIVE Days! 











t#@ Contracts made at the Offices of the Line. 3 


Cc, Shutter, Agen : A. Cushman en 
‘ en Ricem, New York. it State House, Boston, Mass 


W. D. MANCHESTER, Agent, 54 Clark St., Chicago, 








Great Central Route. 





“BLUE LINE.” 


ORGANIZED JANUARY 1, 1867. 


1870. 








—— _2~ 


OWNED AND OPERATED BY THE 

Michigan Central, Illinois Central, Chicago, Bur- 
lington & Quinoy, Chicago & Alton, Great 
Western (of Canada), New York Central, 
Hudson River, Boston & Albany, and Provi- 
dence and Worcester Railroads. 


Tue ** BLUE LINE ”? is the only route that offers to shippers of freight the advantages of an 
inbroken gauge through from Chicago to the Seaboard, and to all {nterior Points on the line of Eastern 
Yonnections beyond Suspension Bridge and Buffalo. All Through Freight is then transported between 
the most distant points of the roads in interest, 


WITHOUT CHANGE OF CARS! 


The immense freight equipment of all the roads in interest is employed, as occasion requires, for the 
hrough service of this Line, and has of late been largely increased. This Line is now prepared to extend 
acilities for the transit and delivery of all kinds of freight in Quicker Time and in Better Order than 


ever before. 
sn, The Blue Line Cars 


are all of asolid, uniform build, thus largely lessening the chances of delay from the use of cars of a 

mixed construction, and the consequent difficulty of repairs, while remote from their own roads. The 

Blue Line is operated by the railroad companies who own it, without the intervention of intermediate 

parties between the Roads or Line and the public. 

" Renagag hem Soon a rte the Sale cod Gabe Tee id | DAYS to and from New York and 

oston. Especial care given to the Safe an uic. ransport of Property Liable to j 

ind to all Perishable Freight. ? — 4:-englinaien ai 
Claims for epee on loss or damage, promptly settled upon their merits. Be particular and direct 

all shipments to be marked and consigned via 


~ Ue LIN.” 


@ FREIGHT CONTRACTS given at the offices of the company in Chicago, New York 





and Boston. 

— J.D. HAYES, Gen. MANAGER... Detroit. 

}. E. NOBLE,..... f | P. KJRanpai1}69 Washington St., Boston, 
Go. ¥. JARVIS,... t 849 ne N.Y. W. i STREET,..... 91 Lake St., Chicago. 
ee | eer Quincy, Ill. | J. JoHNBON,............cc0eee. Cairo, fr 


THOS, HOOPS, GEN. Fr’t Aer. wT? Central Railroad, Chicago. 
A. WALLINGFORD, Act. M C & G. W. R. R., No. 91 Lake St., Chicago. 
N. A. SKINNER, Freight Agent Michigan Central Railroad. 


Empire Line. 


THE EMPIRE TRANSPORTATION COMPANY’S, 


Fast Freight Line to the East 


TO THE COAL AND OIL REGIONS, 
Via Michigan Southern, Lake Shore, and Philadelphia & Erie R. R.'s, 


ww itrTrHTouvurTr TRAN SE BR! 
Office, No. 72 LaSalle Street, Chicago. 


GEO. W. KISTINE, Western Superintendent, Cleveland, Ohio. 
W.G. Van Demark, ..265 Broadway, New York. | E.JL. O’ Donnell, ...........<..s.s0e0- Baltimore, ¥ 4. 
G. B. McCulloh,....4°% South 5th St., Philadelohia. | Wm. F. Smmith,...........c.ccccccccecees Erie, Penn 
JOHN WHITTAKER, Pier 14 North River, New York. 
JOSEPH STOCKTON, Agent, Chicago. 
W. T. HANCOCK, Contracting Agent. 
WU. F. GRIFFITTS, Jr., Gen. Freight Agent, Philadelphia. 























» ett 
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HNCAGO & NORTHWESTERN ft. W. 


Comprising the PRINCIPAL RAILROADS fr from CHICAGO Directly NOBTH 
ee ae and WEST. 


ALL RAIL TO THE P PACIFIC OCEAN ! 
Great California Line. 


TRAINS LEAVE WELLS STREET DEPOT AS FOLLOWS: 


8:30 A. M. Cedar Rapids Pass|10:15 P. M. Night Mail. 
10:45 A. M. Pacific Express.' 10:15 P. M1. Rock Island Pass. 
10:45 A. M. Rock Island Exp.|4:00 P. M. Dixon Passenger. 


For Sterling, Rock Island. Fulton, Clinton. Cedar Rapids, Boone, Denison, Missotri Valley Junction, 
Sioux City, Counci) Blufis and Omaha, there connecting with the 


UNION PACIFIC RMR. RNR. 


For Cheyenne, \ paneer. rs en, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 
all parts of — Colorado, New Mexico, Arizona, aking, Montana, 
daho, Utah, Nevada, and the PACIFIC 
FROM CHICAGO ‘Gene ist Class Fare. FROM + a me 
To OMAHA,...... 23 $20.00|To SACRAMENTO 1g $118.00 
‘“ DENVER,..... 52 70.75| ** SAN THANCISCO, 5” 118.00 


TRAINS ARRIVE :—Night Mail, 7.00 a.m.; Dixon Passenger, 11.10 a. m.; Pacific Express 
4:15 p. m.; Rock Island Express, 4; 15 p. m.; Cedar Rapids Passenger, 6:45 p. m. 


FREEPORT LINE. 
9.00 A. M. & 9.45 P.M. RaPedinp Rockton rreepor, catns, Don 


4.00 P. M., Rockford Accommodation. 
5.30 P. M.,, + e- and Elgin Accommodation 
6.10 P. M., Lombard Accommodation. 
6:50 P.M., Junction Passenger. 
TRAINS ARRIVE :—Freeport Passenger, 2:30 a. m., 3:90 p. m.; Rockford Accommodation, 


11:10 a. m.: Geneva and Elgin Accommodation, $:45 a. m.; Junction assenger, 8:10 a. m.; Lombard 
Accommodation, 6:50 a. m. 


WISCONSIN DIVISION. 


2 Trains leave Depot, cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
10. 00 A. N DAY EXPRESS i Janesville, Monroe, Whitewater, Madison, Prairie dou 
f e Chien, Watertown, esota Junction, Portage City, Sparta, La Crosse, St. 
Paul, and ALL POIN TS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berlin, Fond du Lac, Oshkosh. 
Neenah, Appleton, and Green Bay. 
#+.00 P.M. Janesville Accommodation. 
6 00 P. A’ NIGHT EXPRESS, for Madison, Prairie du Chien, Watertown, Minnesota 
Ve e Junction, iipon. Borin, Sparta, La Crosse, St. Paul, and ALL POINTS ON THE 
UPPER MISSISSIPPI RIVER ; on, Berlin, Fond du Lac, Oshkosh, Menasha, Appleton, Green Bay 
and THE LAKE SUPERIOR COUN c 
5.00 P. M., Wasllianeth Accommodation. 
6:20 P.M., Barrington Passenger. 


TRAINS ABRIVE:—5:30 a. m., 7:45 a. m..1 2:10 a. m., 1:00 p. m. and 7:15 p. m. 


MILWAUKEE DIVISION. 











we ist Class Fare, 








SESE OU, Tiina sc 0c ctikddd 050s ehbsbblokscabdg dine ebecdetaccssnees 0006000 8:15 A, Me 
EXPRESS, (ex. Sun ) W a Kenosha, Racine and Milwaukee,...... 9:45A.M.5:00P MM. 
EP te ST LD ee ee aoe ae 1:00 P. ME. 
HIG aU ND er cn eshap encescosenes 1:15 P.M. 
MEILYV AU KEE ACCOM™MODA' TION with Sleeping Car attached.............. 11:00 P. Mm. 
EVANSTON ACCOMMODATION, (Daily,) from Wisconsin Div. Depot........... 6:15 P.M. 
KENOSEZA ACCOM™MODA eres, (Sundays excepted rom Wells St. Depot..... 4:10 P, M. 


TERNOON PASSENGER 


fd 
3 


j from Milwaukee Div. Depot.....................- 5345 P. MW. 
WAUKEGAN ACCOMMODATION, (except Sundays) from Wells St. Depot..... 5:25 P. 
WAUKEGAN PASSENGER, (Sundays excepted) from Wells St. Depot........... 5:00 ©, M. 


TRAINS ARRIVE :—Night Accommodation, with Sleeping Car, 5:00 a. m.; Day Express, 
4:10 p. m. Milwa skee Mal, 10:10 a. m.; A’ ternoon Passenger, 8:00 p. m.; Waukegan Accommoda- 
tion. 8:2 - a.m.: Kenosha Accommodation. 9:10 a.m.; Evanston Accommodation-, 1.40 and 4.00 p. m.; 
Waukegan Passenger, 7:55 a. m.; Hightand Pork Passenger, 3.45 p. m. 


PULLMAN PALACE TS ON ALL NIGHT TRAINS. 
THROUG GH TICKET Can be purchased at all principal Railroad Offices 


East and South, and in Chicago at the Southeast 
corner of Lake OU Clark Streets, an 


rs Stations as above. 
H. P. STANWOOD, GEO. L. DUNLAP, 
Gen, Ticket Agt. 


Milwaukee & St. Paul R. W. 


THE ONLY ALL RAIL LINE TC 


ST. PAUL AND MINNEAPOLIS | 


AND ALL PORTIONS OF 


Wisconsin, Minnesota & Northern lowa, 
PURCHASE TICKETS VIA MILWAUKEE. 


Passengers Going via Milwaukee, 


Have Choice of Seats in Clean Coaches, and on Night 
Trains, a full night’s rest in Palace Sleeping Cars. 




















t2 BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY "es 


PASSENGERS FROM CHICAGO can obtain these Advantag+* ‘nly by 
the MILWAUKEE DIVISION of the CHICAGO & NORTHWESTERN ’Y. 








SPECIAL NOTICE.—Passengers destined to any ylace 
in Wisconsin, Minnesota, or Northern Iowa, either on or off the 
Lines of this Company, who cannot procure Through Tickets to 
their destination, should purcnase their Tickets TO MILWAU- 
KEE, as this is the Great Distributing Point for these States. 
A. V. H. CARPENTER, _§. 8. MERRILL, 


Gen. Pass. Agt. Milwaukee. Gen. Manager, Milwaukee, 





HGAUO, ROCK AMLAND & PACUEL 


RAILROAD. 
2 THE DIRECT ROUTE FOR 2 


JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 
GRINNELL, NEWTON, DES MOINES, 


COUNCIL BLUFFS & OMAHA! 


CONNECTING WITH TRAINS ON THE UNION PacrFic RAILROAD, FOR 


Cheyenne, Denver, Central City, Ogden, Salt Lake, 
White Pine, Helena, Sacramento, San Francisco, 


And Points in Cees and io California; and with Ocean Steamers at San Francisco, for all Points in 
ina, Japan, Sandwich Islands, Oregon and Alaska. 


@” TRAINS LEAVE their Splendid new Depot, on VanBuren Street, Chicago, as follows: 





PACIFIC EXPRESS, (Sunday excopted)...............0+. 10.00 a. m. 4.15 p.m. 
PERU ACCOMMODATION, (Sundays excepted)..........4.30 p.m. 9.45 a.m. 
PACIFIC EXPRESS, (Saturdays excepted,)............... 10.00 p. m. [Mon. ex. 7.00 a. m. 





ELEGANT PALACE SLEEPING COACHES! 


Run Through to Peoria and Council Bluffs, Without Change, 


2 Connections at LA SALLE, with Illinois Central Railroad, North and South ; at PEORIA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, Vi ja, &c.; at PORT BYRON JUNCTION, for 
— and Port Byron; at ROCK ISLAND, with Packets North and South on the Mise- 
ssipp’ ver 


$2 For Through Tickets, and all desired information in regard to Rates, Routes, etc., call 
at the Company's Offices, No. 37 South Clark Street, Chicago, or 257 Broadway, New York. 


A. M. SMITH, Gen. Pass. Agent. © HUGH RIDDLE, Gen. Supt. PA. HALL, Asst. Gen, Supt, 


KANSAS PACIFIC RAILWAY. 


Great Smoky Fill Route, 


Now Coa ple ed and Open for Business Through to 


DENVER, COLORADO, 


There Connecting with the DENVER PACIFIC RAILROAD for CHEYENNE, forming, 
in Connection wi:h the UNION and CeNTHAL PACIFIC RaILROADs, 
another ALL-RAIL ROUTE to 


CALIFORNIA, NEVADA, UTAH, MONTANA, 
WYOMING, COLORADO, &C. 


The mort available Pas+erger and Freight Route to Lawrence, Topeka. Junction Ci'y, Abilene, Salina, 
Hays, KIT CARSON, River Bend, DENVER, CHEYENNE, OGDEN, SALT LAKE CII/Y, 


Sacramento, and San Francisco. 











Close Connections are made in Union Depots at KANSAS CITY and STATE LINE with Ex- 
press Trains of the HANNIBAL & St. Joseru, NorTs Missouri and Missouri Pacirrc KaiLnoape. 


Southern Overland Passenger and Mail Couches leave Kit Carson daily for Pueblo, Trinidad, Fort 
Union. Santa Fe, &c. 


Hughes & Co.'s Splendid Concord Coaches leave Denver daily for Central City, Georgetown, &c. 
Passenger and Freight Rates always as low and conveniences as ample as by any other Route. 


PULLMAN’S PALACE CARS ACCOMPANY NIGHT EXPRESS TRAINS. 





Through Tickets can be obtained atal! | principal ticket offices. 
via Kansas Pacific Railway, **Smoky Hill Rute. 


5,000,000 Acres of Farming Lands For Sale! 


Situated oe ng yh lin: of this Great National Railway. For particulars, address JNO. P. DEVEREUX, 


Land Commissioner, Lawrence. Kansves. 
R. B. GEMMELL, Gen. Freight & Ticket Agt. A. ANDERSON, Gen, Supt. 


THE ERIE & PACIFIC DISPATCH C0. 


Are Authorized Preignt Agents. 


Be careful to ask for tickets 





For information, Contracts, and Bills of Lading, apply at their office, 64 Clark Street, Chicago. 
HH. HH. RAPP, AGT. 


Western Union Railroad. 


CEICAGO & RORTETESTHEN DEPOT, | MILWAUKEE & ee DEPOT, 
CH AGO. LWAUKEE 


TELE: DIRECT ROoveotTeEe! } 
CHICAGO, RACINE & MILWAUKEE, 
—— PO 
Beloit, Savanna, Clinton, Pt. Byron, Davenport, Mineral Point, 
Madison, Freeport, Fulton, Lyons, Rock Island, Sabula, 
Galena, Dubuque, Des Moines, Council Bluffs, 


OMAHA, SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and Northern lowa. 
FRED. WILD, D. A. OLIN 




















Gen. Ticket Agent. Gen, Superintendent, 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington & Quincy 


RAILROAD LINE. 
$ THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO Hours. 1st Class Fare. FROM CHICAGO Days. 1st Class Fare. 
TOOMAHA, = = = 23 $20.00 | TO DENVER, - = 2% $63.00 








‘6 ST. JOSEPH, - = 21 19.50| ** SACRAMENTO, «+ 4% 118.00 
‘6 KANSAS CITY, = 22 20.00 | ** SAN FRANCISCO, 5 118.00 
Trarns LEAVE Curicaco from the Great Central Depot, foot of Lake Street, as follows: 


as er KEOKUK, COUN UHL BLUFFS & OMAHA LINE 
J 
M. MAH: fang (Except Sunday,) stoppmg at all 
stations; making close rae, O at Hendota ath I fin ~ 5 Cen- 
tral “4: 1 on, A.M M, sit Dunleith, habegee, LaSalle, El Paso, Bloomington, &c. 
IFT FAS. pane t Sunda: stoppin, 
O:45 A, Mt. Paco Hins % urora, Lelan @. Mendota; ene song 
as 7s ratio Galva, Galesburg, an ‘all REA West and South of Galeabur 


ANT DAY COACHES and PU AN PALACE ft Galesburg: ROOM CARS 
are Ay to this train daily from a 


a COUNCIL BLUFFS & OMAHA WITHOUT CHANCE! 
P. M. PACI IC NIGHT EXPR , (Daily, except Saturday, ») 
29.00, P ur ngton, Ottumwa, DesMoines; Nebraska City, Counci 

Blutfs, Omaha, and all oints West. Pullman Drawing 


Room Sleepin Car attached to 
this Train daily from Chicago to Burlington, and Elegant Day Coaches, from Chicago to 
Council! Bluffs and Omaha, without change! This is the Route between 


CHICAGO, COUNCIL BLUFFS & OMAHA, 


— RUNNING THE CELEBRATED—— 
Pullman Palace Dining Cars! 
49 MIXI.E'sS THE SHORTEST ROUTE BETWEEN 


Chicago & Reokuk:, 


And the Only Route Without Ferrying the Mississippi River ! 


QUINCY, ST. JOSEPH, LEAVENW "TH & KANSAS CYTY LINE, 


TL AND EXPRESS <Peoent Sunday,) stopping at all 

4 -4A-O A. M. ™ stations between Chicago and Galesburg; making close connec- 

tions at Mendota with Illinois Central for Amboy, Dixon, Freeport, Dunleith, Dubuque, La Salle, El 
Paso, o:4 &e. 


P IFIC PRE (Daily, except Sunday,) with 
495 4 FAG wae COAC ESS is and PULLMAN’S PALACE 
a EEPI 2 “<a attached, running M, £0 from Chicago to KANSAS CITY, Without Change! 


, PAST: TFIC NIGHT EXPRESS, (Daily,) with Pullman 
OO P ace PR oom Sleeping Car attached running 
2: oh from Chicago to QUINCY, 


Kansas City, Lawrence, Topeka and Denver, 


wr WITHOUT CHANGE tet 
@<4 MILES THE SHORTEST AND ONLY ROUTE BETWEEN 


Chicago and Kansas City 


WITHOUT CHANGE OF CARS OR FERRY. 


115 MILES The Shortest Route het. Chicago & St. Joseph. 


THE SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 


Atchison, Weston, Leavenworth, Lawrence, 


AND ALL POINTS ON THE KANSAS PACIFIC R’Y. 





[ pay EA ey ALE Reco Seeea TION .7:00 A. M. 1: pwthy . ” M 
Local Trains Gale | fetch kenve arm se PLM: 


Ask for Tickets via Chicago, Burlington & Quincy Railroad, which can be ob- 
tained at all principal offices of connecting roads, at Company’s office, 63 Clark Street, and at 
Great Central Depot, Chicago at as low rates as by any other route. 
E.. A. PARKER, 


ROB’T HARRIS, SAM’L POWELL, on. West. Pass, Agt. 


Gen’l ei oie Gen'l Ticket Agent, 
THR GREAT THROUGH PASSENGER ROUTE TO KANSAS 


IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH 


SEIORT LIN =. 


t incy and the Missouri_at Kansas City on flow at 
Crossing. gent ranming” Thre = ey Daily Express Trains, Through Cars ana Pullm sie 
Sleeping Palaces Sire Chicago & Quincy te St. Joseph Kansas City. 











The Advantages gained by this Line ovar any other Route from Chicago, are : 


LLD MiILEs THE SHORTEST 
To St. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 
eA MILs THE sSsHOoRTEST 


To Kansas City, Fort Scott, Lawrence, Ottawa, 





Garnett, Iola, Humboldt, Topeka, Burlingame, Emporia, Manhattan, Fort ot Bien, Junction City, Salina, 


Ellsworth, Hays, Sheridan, Olathe, Paola, Cherokee Neutral Lands, Baxter Springs, Santa Fe, 
New Mexico, and all Points on the KANSAS PACIFIC, and MISSOURI PRIV. ER, FT. 
SCOTT & GULF R. R's, with which we connect at Kansas City Union Depot. 


THIS BEING THE SHORTEST LINE AND QUICKEST, is conseenenty the cheapest; and no 
one that is posted thinks of taking any other Route from Chicago to reach principal points in 


Missouri, Kansas, Indian Territory, or New Mexico, 





Old, Reliable, Air-Line Route! 


HGAGO, ALTON && SY. LOUIS RB. 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


Bloomington, Springfield, Jacksonville, Alton 


—— AND —— 


sT. LOoOvuUI Is 
WITHOUT CHANGE OF CARS. 


THE ONLY ROAD MAKING IMMEDIATE CONNECTIONS AT ST. LOUIS 
WITH MORNING AND EVENING TRAINS 


— Fon 


ATCHISON, LEAVENWORTH, KANSAS CITY, 


Lawrence, Topeka, Memphis, New Orleans, 


And All Points South and Southwest. 

















= TRAINS leave Curcago from the West-side Union Depot, near Madison Street Bridge._gry 


Depart. Arrive. 
I, Miao in ion vc cnuesassddbisctesonsaiaasaas oe *9:15 A. MI. *8:05 P. MI. 
JOLIET ACCOMMODATION Lebssciaresbeecdeetevewsavsltes *4:00 P. Mi. *9:40 A. MI. 
_ . A =e pSRRRRSRTERTe SoCs ser-srSerres +5330 «86 *12:50 P. Mi. 
LIGHTNING EXPRESS RaA Wd Wace Mabe nsahee Seenaa hie geee 39:00 * *7:30 A. MI. 


*Sundays excepted. 
+Daily; Saturdays it runs to Bloomington only 
tSaturdays and Sundays excepted. Monday mornings this train runs from Bloomington to St. Louis. 


This is the ONLY LINE Between CHICAGO & ST. LOUIS RUNNING 


Pullman's Palace Sleeping and Celebrated Dining Cars | 


BAGGAGE CHECKED THROUGH. 
Through Tickets can be had at the Company’s office, No. 55 Dearborn street, Chicago, or at the 
- ot, corner of West Madison and Canal streets, and at.all principal Ticket Offices in the United States 
Canada. Rates of Fare and Freights as low as by any other Route. 


A. NEWMAN, Gen. Pass. Agent. J. C. McMULLIN, Gen. Supt. 





North Missouri R. R. 


PASSENGERS FOR 


KANSAS AND THE WEST, 


ARE REMINDED THA'T 


THE NORTH MISSOURI R. R. 
— 


1] MILES SHORTER than any other Route! 


BETWEEN 


St. Louis and Kansas City 


15 Miles Shorter between ST, LOUIS and LEAVENWORTH 


—— AND —- 


£5 MILES SHORTER TO ST. JOSEPH! 


THAN ANY OTHER LINE OUT OF ST. LOUIS. 








sae’ Three Through Express Trains Daily ! “@a1 


Pullman's Celebrated Palace Sleeping Cars on all Night Trains ! 


FOR TICKETS, ye be at all Railroad Ticket Offices, and see that you get your Tickets 


a” 
via St. Louis and North Missouri Railroad. 
JAMES CHARLTON W.R. ARTHUR 
5 | 
General Superintendent, St. Louis. 


Pacific Railroad of Missouri. 


| THE MOST DIRECT AND RELIABLE ROUTE FROM 8ST. LOUIS THROUGH TO 
| 
| 

















‘ KANSAS CITY, LEAVENWORTH & ATCHISON, 


e ia ceseer CHANGE OF CARS! “@a 


Close Cennections at KANSAS CITY with Missouri Valley, Missouri River, Ft. Scott & 
| Gulf, and Kansas Pacific R’ys, for Weston, St. Joseph, Junction City, Fort Scott, 
Lawrence, Topeka, Sheridan, Denver, Fort Union, Santa Fe, and 


| ALI POoOIntTs WEST! 


| Ge At SEDALIA, WARRENSBURG and PLEASANT HILL, with Stage Lines for Warsaw, 
Quew. Bolivar, ae ingfield, Clinton, Osceola, Lamar, Carthage, Granby, Neosho, Baxter Springs, Fort 
bson, Fort Smith, Van Buren, Fayetteville, Bentonville. 


DAILY OVERLAND STAGES from west end Kansas Pacific Railway, for Pueblo, Santa Fe, Den- | 


ver, and points in Colorado am. New Mexico. 


Tus is also a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs, | 
and Omaha, connecting with the Union "Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, | 


San Francisco, and the Pacific coast. 
Through Tickets for Sale at all Ticket Offices, Baggage Checked Through, and | 


Omnibus Transfers and Ferriage avoided. 
P. B. GROAT, Gen. Ticket Agent. GEO. H. NETTLETON, Gen. Supt. 
HanniBat, Mo HannNIBal, Mo. 


|W. B. HALE, 


PALACE SLEEPING CARS on all NIGHT TRAINS. 
Baggage Checked Through Free! 


| 


THROUGH TICKETS for sale at al] the Principal Railroad Offices in the United States and Cana- 
| free Be Sure and Get jcur Tickets over the PACIFIC R. B. OF MISSOURI. 


THOS. McKISSOCK. 


Gen. Pass. and Ticket Agt, General Superintendent 


ASO eh REIS ALAN. 
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G1 Miles the Shortest Line 
CHICAGO TO NEW YORK. 


Pitts., Ft. Wayne & Chicago 


— Mer 


PENNSYLVANIA CENTRAL 


IS THE ONLY ROUTE 


Running its Entire Trains THROUGH to Philadelphia and New York, and 
the only Route running Three Daily Lines of Pullman Day and 
Sleeping Palaces, from Chicago to 


PITTSBURGH, HARRISBURG, 


PHILADELPHIA & NEW YORK, 


a WITHOUT CHANGE !1 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN, HARTFORD, 
SPRINCFIELD, WORCESTER & BOSTON! 


AND THE MOST DIRECT ROUTE TO WASHINGTON. 








rr Trains Leave WEST SIDE UNION DEPOT, corner West Madison and Canal Streets, as follows: 




















| Mail. Fast Express. Pacific Exp. | . | Night Exp. 
Leave — CHICAGO........ ..ccceceeececeeeereeee 5.30A.M.! 9.00A.M.| 6.15P.M.| 9.00P. M. 
Arrive—PLY ae Sedediucke<paenienne 9.50 ‘| 12.03P. M.| 8.45 ‘* | 12.354. M. 
FORT WAYNE 12.30P. M.| 2.05 ‘* as” | aa” 
LIMA........ 3. ‘| 406 * 1.23A.M.' 5.40 ‘“ 
FOREST..... 5.08 * — *- | tT * 
CRESTLINE. 6.30 * 420 “ | 8.55 * 
Leave — CRESTLINE . -M.) 6.50 ‘* 4.30 “ | 9.85 * 
Arriv @—MANSFIELD..... 0... .ceeecccceecccecees | 6.40 ‘ 2 en 5.00 ‘** | 10.05 * 
ORRVILLE.... 2.20. 000 cccceescccssocces i - 9.05 ‘* 6s * 11.65 “ 
PE I ere Dh 10.40 * 8.30 ** 1.30 P. M. 
PITTSBURGH....... ccccccccccccccccces | 8.45 P. M 1.55 A. M.| 12.10P.M.| 4.40 ‘ 
CRESSON ......cccccoe cove cocccccccece ia ™ 5. 448 ‘ 10.00 “* 
ALTOONA. .....ccccccccccccccccccsccccel 12.48 A. M 6.55 ** 5.55 * 2.40 A. M. 
HARRISBURG. ....... ceeececeeceesees | 5.30 * 11.2 ‘ 10.45 ‘ 2.50 ‘ 
PHILADELPHIA. ... .....----0- 6.50 8.15 *“ 3.00 * 6.50 *“* 
NEW YORK, VIA PHILADELPHIA. --| 10.30 * 6.30 “ 6.41 * 10.30 ‘ 
NEW YORK, VIA ALLENTOWN..... | Be * Sat "  Uisehettercans 10.30 * 
BALTIMORE. ......c0cce0 ccccccccessees 9.15P.M.) 3.05 ‘ | 2.30A.M. 9.15 P. M 
WwW — sien beseech stunt eseneneee ) ee oe” ee 56 * | 1, ms 
BOSTON ........cccccocsescsecesceccsocece ae * | 5. 50 A. M. 3 6.  * i 





Boston and New England Passengers will find this Route especially Desirable, 
as it gives them an opportunity of Seeing the FINEST — 
AMONG THE ALLEGHANY MOUNTAINS, 


Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


All New England Passengers holding Through Tickets will be Transferred, with their Bag- 
gage, to Rail and Boat Connections in NEW YORK, ithout Charge! 


THROUGH TICKETS for sale at the Company’s Offices, at 65 Clark St.; 52 Clark St.; 
cor. Randolph and LaSalle Sts.; and at Depot, Chicago. Also at Principal Ticket Offices in the West. 


ONS Made at LIMA for all Points on the Dayton & Michigan and the Cincinnati, 
ran tose SRNM eSTiOgs : yays, and at CRESTLINE for Cleveland and Columbus. 


Express Trains are Equipped with WESTINGHOUSE AIR BRAKES, 


The Most Perfect Protection Against Accidents in the World! 


F.R. MYERS, Ww. C. CLELAND, 


Gen. Pass. & Tkt Agt. P. F.W. & C. R'y Chicago. | Gen. Western Pass. Agt. P. F. W. & C. R’y,Chicago. 


T. L. KIMBALL, Gen. Western Pass, Agt. Penn. Cen. R. R. Chicago. 


Broad Gauge! Double Track ! 
ERIE RAILWAY. 


B=zPRESS TRAINS DAILY! 
From Cleveland, Dunkirk and Buffalo, 625 Miles, to New York, WITHOUT CHANGE of Coaches! 


(2 The Trains of this Railway are ran in DIRECT CONNECTION WITH ALL WESTERN AND 
SOUTHERN LINES, for 


Elmira, Williamsport, Oswego, Great Bend, Scranton, Newburgh, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES. 


New and Improved DRAWING ROOM COACHES are attached to the DAY EXPRESS 
Running THROUGH TO NEW YORK. 


'@ SLEEPING COACHES, Combining all Modern Improvements, 
with perfect Ventilation and the peculiar mente for the comfort of Passengers incident to the 
BROAD GAUGE, accompany all night to New York. 


CONNECTIONS ERTAIN \ as Trains on this Railway will, when necessary, wait from 


one to two hours for 











All Trains of Saturday run directly Through to New York. 


” Ask for Tickets via Erie Railway, which can be procured at 66 Clark Street, 
Chicago, and at all Principal Ticket offices inthe West and Southwest. 
WM. R. BARR, 


L. D. RUCKER, A- J. DAY, 


Pan-EXandlie 


—— A - 


Penna Gentral Route East! 


s@> SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “a 


PITTSBURGH, BALTIMORE, PHILADELPHIA & NEW YORK 


On and after Sunday, NOVEMBER 2)th, 1870, Trains for the East will run as follows: 
[DEPOT CORNER CANAL AND KINZIE 8TS., WEST SIDE.] 


7.40 A. M. DPAY_EXPRESS 


[SUNDAYS EXCEPTED.} Via Richmond. Arriving at 


COLUMBUS. . 4F| Harrispvure..10:35 P. M.| New Yore.... 6:40 A. M. pana. 5:45 A. u 
PITTSBURGH. “13: S ~ | PamaDeuemna 3:10 A. M.| Bautrmors.... 2:30 A. M.|Boston . 5:05 P. 


7.10 P.M. NIGHT EXPRESS. 


(SUNDAYS EXCEPTED.] Arriving at: 
CoLumMBUs.. .11:15 A. M.| Hanrispura.. 5:20 A. M.| New York...11:40 A. M.| Wasnrneron. 1:10 P. M 
PirTsBuRGH.. 7:25 P. M.| PoruapeLputa.9.50 A, M.| BAuTIMORE... 9:30 A. M.| Bosron....... 11:50 P. M 


Palace Day and Sleeping Cars 


Run Through to COLUMBUS, and from Columbus to NEW YORK, Wrrnovut Cuaner! 


OMLY ONE CHANGE 10 MEW YORK, PHILADELPHIA, OR BALTIMORE | 
CINCINNATI & LOUISVILLE AIR LINE SOUTH. 


35 Miles the Shortest Route to Cincinnati, 
18 Miles the Shortest Route to Indianapolis and Louisville. 


<> Hours the Quickest Route to Cincinnati ! 


THE SHORTEST AND BEST ROUTE TO 
Columbus, Chillicothe, Hamilton, Waeeiee Parkersburg, Evansville, 
Dayton, Zanesville, Marietta, Lexington, Terre Haute, Nashville, 
ALL POINTS IN CENTRAL & SOUTHERN OHIO, & INDIANA, KENTUCKY & VIRGINIA, 
— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 


AND ALL POINTS SOUTH. 
Cincinnati, Indianapolis and Louisville Trains run as follows: 
THROUGH WITHOUT CHANGE OF CARS! 


MA. 8.05 FE’. M4. 


= 
ho excepted) Arriving at (Saturdays excepted.) Arriving at 

















COREE vccccescccsncocccosecee cee BEM irs Mie 5 IIIs 00 - 0600006000006 crcccccees 1:15 A.M 
ID Lid ondecccknwsqeneessenesendece Dt 2h 1 ads shecasenben cbdetorencsoosse 2:31 A. M. 
CCOMGMIIEAGS. 000 000 - cccccccccccccceenece Ee Fe Se sind c cecccnwisicnccscce éocee 9:35 A. M. 
CHBCAMAPOEED .600000--s cece coccccccce GOOD Bate | RMOOMADORRBs 506.006ssccvessrvccvcesecs 5:40 A.M 
Ri cescnnsoveccocsscneccéveeece 11:30 ¥. x RE beandsansseselennbesecotons 3:50 P. M 





Lansing Accommodation: Leaves 3:40 P. M. Arrives 10:55 A. M. 


PULLMAN’S PALAGE SLEEPING CARS! 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis. 


G@” Ask for Tickets via COLUMBUS for the East, and via ** The AIR LINE ”®? fer 
C ncinnati, Indianapolis, Louisville and points South. Tickets for sale and pepies Car Berths 
secured at 95 RANDOLPH STREET, CHICAGO, and at Principal Ticket Offices in the 


West and Northwest. 
WM. L. O'BRIEN, I. Ss. HODSDON 
Northwestern Pass. Agt. Chicago. 


Gen. Pass. and Ticket Agent, Columbus. 
D. W. CALDWELL Gen Supt. Columbus: 


The Great Favorite Route for Missouri, Nebraska and Iowa. 


KANSAS CITY, ST. JOSEPH 


— AND -— 


CounNnNciIzt BLU FFs 


i@ THROUGH LINE! -e 
+S 4 EXPRESS PASSENGER TRAINS Leave Union Depot Daily, on the arrival of Eastern 


Southern Sf ns, Crossing the Missouri River on the New Iron Bridge at Kansas 
City, passing the cities of 


LEAVENWORTH, ATCHISON, SAINT JOSEPH, 


— and — 


NE BRASERA CIiTy. 











Connecting at COUNCIL BLUFFS with Lowa Lines for all prominent points in Iowa, and making 
IRECT CONNECTION at OLA HA with the Great Union Pacific Railroad, for 


CHEYENNE, DENVER, SALT LAKE, SACRAMENTO, SAN FRANCISCO 


Anda the Pacific Coast. 


Pullman’s Palace Sleeping Cars! 


ON ALL NIGHT TRAINS. 





@ Ask for Tickets via the People’s Favorite Route, Kansas City, St. Joseph & Coun- 
cil Bluff’ Raltlroad Line. 


A. L. HOPKINS A. C. DAWES 





Gen’l Superintendent, New York. | Western Passenger Agent, Chicago. | Gen’l Passenger Agent, New York: 


Gen. Superintendent ST. JOSEPH, Mo. Gen. Passenger Agent, ST. JOSEPH, Mo. 
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LAKE SHORE 


-— AED — 


MICHIGAN SOUTHERN .W. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK, 


WITHOUT CHANGE! 
AND THE ONLY RAILWAY 


RUNNING PALACE COACHES THROUGH! 


— BETWEEN — 


CHICAGO & NEW YORK, via BUFFALO 


i WITHOUT TRANSFER OF PASSENGERS ! - 


All Trains Stop at Twenty-Second Street to Take and Leave Passengers. 
Baggage Cheoked at that Station for all Points East. 








<<. EXPREss TRAINS DAILY, (Sundays Excepied,] Leav, 


Cutca@o from the New Depot, on Van Buren St., at the head of L a Salle Street, as follow 


5:30 A, ML MAIL TRAIN. 


VIA OLD ROAD AND AIR LINE. SUNDAYS EXCEPTED. 
Leaves 22d Street 7:45 A. M. Stops at ali Stations. Arrives—Cleveland, 9:35 P. M. 








9:00 A, M, SPECIAL NEW YORK EXPRESS, 


VIA AIR LINE. SUNDAYS EXCEPTED. 


Leaves—Twenty-Second Street, 9:15 A. MI. Arrives—Elkhart, 12:45 P. M.; Cleveland 9:45 P 
M.; Buffalo, 4:10 A. M.; New York, 7:00 P. M. ; (Chicago Time) Boston, 11:45 P. M. 


This Train has PALACE SLEEPING COACH Attached, Running 


THROUGH TO ROCHESTER, WITHOUT CHANGE! 


IN DIRECT CONNECTION WITH 


Wagner's Celebrated Drawing-Room Coaches on N.Y. Central R. R. 
Only Thirty-Three Hours, Chicago to New York! 








55 PW, ATLANTIC EXPRESS (Daily), 


VIA OLD RBVAD. 


Leaves—Twenty-Second Street 5:30 P. MI. Arrives—Laporte, 8:10 P. M. (Stops 20 minutes 
or Supper): arrives at Toledo, 2:50 A. M ; Cleveland, 7:25 A. M (20 minutes for Breakfast); arrives at 
Buffalo, 1:50 P. M ; Rochester, 5:10 P. M. (20 minutes for Supper); connects with Sleepiag Coach 
running Through from Rochester to Boston Without Change, making but One 
Change between Chicago and Boston. 


NEW AND ELEGANT SLEEPING COACH Attached to this Train, Running 
THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives 
at NEW YORK, 7:15 A. M. 





00? [INicar ExPriss 


VIA AIR LINE. (DAILY EXCEPT SAT. & SUN.) 


Leaves—Twenty-Second Street, 9:15 P. Mi. Arrives—Toledo, 6:15 A. M. (20 minutes for 
Breakfast); arrives at Cleveland, 10:39 A. M.; Buffalo, 5:50 P.M.; New York, 13:00 M.; Boston, 
3:50 P. M. 





KALAMAZOO DIVISION. 


Leave Chicago 9:00 A. M. Arrive at Kalamazoo 4:10 P. M.; 
Grand Rapids. 7:10 P. M. 


Leave Chicago 9:00 P. M. Arrive at Kalamazoo 7:25 A. 
M.; Grand Rapids, 10:15 A. M. 





{a There being no heavy grades to overcome, or mountains to cross, the road bed 
and track being the smoothest and most perfect of any railway in the United States, this Company run 
their trains at a high rate of speed with perfect safety. 


{a Travelers who wish to SAVE TIME and make SURE CONNECTIONS, 
purchase Tickets via 


LAKE SHORE & MICHIGAN SOUTHERN R’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


General Ticket Office for Chicago, No. 56 Clark Street. 


CHAS. F. HATCH, F. E. MORSE, 
General Superintendent, CLEVELAND, On10 General Western Passenger Agent, Carcago. 





TWLINOIS CENTRAL RATEROAD. 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST. 


ST. LOUIS AND CHICAGO 


TEcROovGH LIN ese. 
No Change of Cars from Chicago to St. Louis. 


9:90 A, i. DAY EXPRESS Sundays Ex, 


Arriving in ST. LOUIS at 10:30 P. M. 


8:15 P, M. HAST LIN HK.. Saturdays Excepted. 


Arriving at ST. LOUIS at 8:00 A. M. 








AT ST. LOUIS, Direct Connections are Made FOR 


Jefferson City, Sedalia, Pleasant Hill, Macon, Kansas City, 


LEAVENWORTH, ST. JOSEPH & ATCHISON, 


——Connecting at KANSAS CITY for— 
LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, 


Denver and San Francisco! 


CAIRO, MEMPHIS AND NEW ORLEANS LINE. 


No Change of Cars from Chicago to Cairo. 
9:90 A, M CAIRO MAIL, Sundays Excepted. 


§ Arriving at Cairo2:5A.M., Memphis 12:45 P. M., Mobile 9:25 A. M. 
Vicksburg 9:25 A. M., New Orleans 11:05 A. M. 








8:15 P, M CAIRO EXPRESS, Except Saturdays: 


8 Arriving at Cairo 12 2% P. M., Memphis 4:15 A. M., Littie Rock 7:00 
P. M., Vicksburg 8:10 P. M.. New Orleans 1:30 A. M. 


4:50 P.M. CHAMPAIGN PASSENGER, 


Arriving at Champaign at 10:45 P. M. 


& THIS IS THE ONLY DIRECT ROUTE TO 


Humboldt, Corinth, Grand Junction, Little Rock, Hot Springs, 
Selma, Canton, Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS & MOBILE. 


At NEW ORLEANS, connections are made for 


GALVESTON, INDIANOLA, 


And all Parts of Texas. 





@ NOTICE.—This Route is from 100 to 150 MILES SHORTER, and from 
12 to 24 HOURS QUICKER than any other. 





THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DECATUR, TERRE HAUTE, VINCENNES & EVANSVILLE, 








Peoria and Keokuk Line. 
9:90 ALM KEOKUK PASSENGER, Sun. Excepted. 


8 Arriving at Chenoa 3:20 P.M, El Paso 4:08 P. M., Peoria 5:42 P. M., 
Canton 7:15 P. M., Bushnell 8:57 P. M.. Keokuk 11:15 P. M., Warsaw 11:40 A. M. 


Elegant Drawing Room Sleeping Cars 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


WITH ALL MODERN IMPROVEMENTS, RUN UPON ALL TRAINS. 


BAGGAGE CHECEED THROUGH TO ALL IMPORTANT POINTS. 


G@” For Through Tickets, Sleeping Car Berths, Baggage Checks, and information, apply at the office 
of the Company in the Great Central Depot, foot of Lake St. 


Hyde Park and Oakwoods Train. 


] ° c-LEAVE.— — —_ 
HYDE PARK TRAIN,... *6:20A.M. *7.45A.M.| HYDE PARK TRAIN.,.... *3:00P.M. 5:15 P.M 
HYDE PARK TRilIN... *8:00A.M. *9.29A. M.| HYDE PARK TRAIN,....*6:10P.M. *7:35 P. M 
HYDE PARK TRAIN,,.. *13:10P.M. *1:45P. M. 

* Sundays Excepted. 


W. P. JOHNSON, Gen. Pass. Agent. 











M. HUGHITT, Gen. Supt. 
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1870. 


Great Central Route ! 


1870. 





SPHED! COMEHORT! 


SAREHTY ! 





MICHIGAN CENTRAL and GREAT WESTERN RAILWAYS! 


The Great Central Route, via Niagara Falls, to 


NEW YORK AND 


NEW ENGLAND. 


Pullman’s Magnificent Palace Drawing-Room Cars, 


—- PROM 


CHICAGO TO NEW YORK 


CITY, WITHOUT CHANGE. 





Spe 


(SUNDAYS EXCEPTED.) 


PASSENGHEHR TRAINS LHAVE CHICAGO, DAILI:Y EXCEPT SUNDAY. 
(DEPOT, FOOT OF LAKE STREET.) as Follows: 


5:40 A. M. MAIL TRAIN. 


Arrives DETROIT at 6:30 P, ML 


Stops at all Stations. 


9:00 A. M.,SPECIAL NEW YORK, & BOSTON EXP. 


don 12:05. 


(SUNDAYS EXCEPTED.) 
° = a The train am... at ROCHESTER (7:15 A. M.) with 


BOSTON, i: 45 P. 


Hamilton 2:35 A. M.; Toronto 10.00, Suspension Bridge 4:40, Rochester 7:15 A. M.; 


Kalamazoo 2:15 P. M; Battle Creek 3:00, Marshall ss = Jackson 4:30, Detroit 6:55; 
Albany, 2:25 P. Mj; NEW YORK, 7:00, 


wWwaesner’s Magnificent Palace Drawing Room Cars! 
ta” RUNNING THROUGH TO NEW YORK, WITHOUT CHANGE! gig 


0:15, PP. M.,”.7! 


(DAILY.) ast); Hamilton 140, Saspsasion Bridge 2:35 P. 
A MAGNIFICENT DRAWING- a SLEEPING GAR is attached to this train daily, 


ATLANTIC EXPRESS. 


an City, 7:22 P. M.; Niles 3:5) P. M. [Sapper]; 
M.; Rochester 5:10 ; Albany, 1:59 A. 
ROM CHICAGO Td NEW YORK CITY. The celebrated 


8:35, [Break- 


swe 10:30 P. M.; Jackson, 1:05 A. M.; von 3:45, London. 
P. ME 3 BOS STON, 11:00 A.M. 


M ; NEW YORK, 7:154 


ts Hotel Drawing-Room Car is also attached to this Train from Chicago to Rochester! “@ 
em” These, together with ELEGANT DAY CARS TO SUSPENSION BRIDGE, make this Train the favorite Train for all pointe East. 
SPECIAL NOTICE.—Boston and New England Passengers will please notice that this Train now makes direct connec- 


tion through. A SLEEPING CAR is attached at Rochester at 5.20 P. M., running through to Springfield, Mass., thus avoiding 
transfer at Albany. Breakfast at Springfield. This Train reaches Springfield early enough second morning to Connect with all 


Trains up and down the Connecticut. 


9:00 P. M., NIGHT EXPRESS. 


11:19 P. M.; Niles, 12:28 A. M.; Kalamazoo, 2:10; Marshall, 3:25; Jackson, 4:45; Grand Trunk Janaticn, a: Detroit, 7:45; 
. x; 


(SAT. & SUN. EXCEPTED). don, 1:45 P. M.; Hamilt 


. ton, 4:35; 
Albany, 6:30 A. M.; NEW YORK, 12:00 M3; BOSTON, 3:50 P, MI. 


Toronto, "9:35; Niagara Falls, 6:23 ; 


, 


Lon- 


Buifalo, ™:15 P. M.; Rochester, 9:05 ; Syracuse, 12: me, 1:55; Utica, 2:25 ; 


PULLMAN’S PALACE SLEEPING CARS ARE ATTACHED TO THIS TRAIN FROM CHICACO TO DETROIT, 


And from Suspension Bridge to New York. 


WE INVITE THE ATTENTION OF THE TRAVELER to the SPLENDID EQUIPMENTS of this FIRST-CLASS LINE T0 THE EAST ! 


(#” FOR THROUGH TICKETS, and any and all information, Sleepin 
Great Central Depot; also at No. 60 Clark street, under Sherman House; at 
53 Clark street, and at office under Briggs House. 


H. E. SARGENT, Gen, Supt. M. 0. R.R, 


W. K. MUIR, Gen. Supt. Gt. Western RB, W. 


Car accommodations, &c., ap PP IY at General Office in Tremont House Block, at office in 
rand Trunk Railway Office, 


lark street, or at New York Central Railroad Office, No. 


HENRY 0, WENTWORTH, Gen. Pass, Act, 





CHICAGO, INDIANAPOLIS & LOUISVILLE 


THROUGH LINE! 


——ViIA-—— 


MICHIGAN CENTRAL RAILROAD. 


THE ONLY ROUTE TO 


TO LOUISVILLE, WITHOUT CHANGE OF CARS. 


TWO EXPRESS TRAINS Leave Chicago Depot, Foot of Lake as Follows: 
MORNING EXPRESS 





9:00 A. M 
Came at pe 2:25 P. M.; Indianapolis, 6:00 P. M ; Louisville, 


(Excerpt Sunpay.) 


4:30 Fr. N 


(Excerr Saturpar ) 


AFTERNOON EXtPRESS 


© Arriving at Michigan City 6:20 P. M. a ee LaFayette, 11:30 P. M. 
Indianapolis, 2:15 A. M.; Louisville, 7:00 A Nashviile, 4.00 P. M. 


A GOOD SLEEPING CAR is Attached to this Train Every Night, 


And goes from Chicago to Louisville WITHOUT CHANGE! 


tS SPECIAL NOTICE.—This Train stops at Michigan City for Gup- 
por. and weits at that point for Michigan Central Atlantic Express East, leaving Chicago at 4:45 2. = 
2ssengers going South, and wishing as much time ia Chicago as possible, can take the 4:45 ichi- 
= Central Atlantic Express, and connect without fail at Michigan City, with above Thro’ “Louisville 
press. 





AT BR 


ponltiaall HI HE GR E AT BRI GE ACROSS THE OHIO 2 Louisville being completed, 


us trans 


nz28 
Ticker e nee TICKUTS, via this line, apply at offices of connecting lines and at all 


HENRY C. WENTWORTH, Cen. Pass. Agent. 








Michigan Central R. R. 


LOCAL CONNECTIONS: 


Chicago & Michigan Lake Shore Railroad. 


Open from New Buffalo to St. Joseph, Mich. 
5:00 A.M. anp 4:30 P. M. Trains from Chicago Counect at New Buffalo. 


Kalamazoo, Allegan & Grand Rapids R. R. 


Open to Grand Rapids. 
Trains from Chicago Connect at Kalamazoo 


Peninsular Railroad of Michigan. 


Open to Charlotte. 
Trains from Chicago Connect at Battle Creek. 


Jackson, Lansing & Saginaw Railroad. 


Open to Bay City, Mich. Passing through Lansing and Saginaw. 
5:00 A.M. ann 9:00 P. M. 








11:30 A. M. anv 9:00 P. M. 





5:00 A. M. anv 9:00 P. M. 





Trains from Chicago Connect at Jackson. 


GRAND TRUNK RAILWAY. 


All Michigan Centra) Trains Connect at Grand Trunk Junction 
— FOR — 


SARNIA, TORONTO, MONTREAL, 


PORTLAND, BOSTON, BUFFALO, OOBENSBURS 


AND in POINTS EAST. 


H, EZ. SARGENT, Ceneral Superintendent. 
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JACOB R. SHIPHERD & C0, 


155 and 157 LaSalle Street, 


CHICAGO. 


RAILWAY BANKERS 


NEGOTIATE 
MORTGAGE BONDS, 
And Local Bonds issued in Aid; 


Make Advances; Complete Unfinished 
Roads, etc., etc. 


~ BLISS, TILLOTSON & CO, 


Manufacturers and Dealers in 


TELEGRAPH MACHINERY, 


— AND — 


SUPPLIES 


Ot Every Description. 


247 South Water Street, 


CHICAGO, ILL. 
L. @. TILLOTSON & 00., N. ¥. | @. H. BLISS. CHICAGO. 








Established 1852. 


CLEVELAND FILE WORKS 
CLEVELAND, OH10. 

All descriptions of Files M@Wufactured and Re- 
cut, Also, dealers in Best English Cast Tool 
Steel. Orders solicited and satisfaction guaran- 
teed. JOHN PARKIN, Prop’r. 


GIRARD 


TUBE WORKS & IRON COMPANY. 


PHILADELPHIA, PA. 


Manufacture Plain and Galvanized . 
ERON PIPE and Sundries fot ® 
Steam Fitters umbers, Mac 
Railng Makers, Oil Refiners, « 


Worxs—Twenty-Third and Filbert a e 
t. 





GHuT 
and 


Orrick anD WarEnousE—No. 42 N. 


NEWS DEALERS 


Should Address Orders for 


TWE RAILROAD GAZETTE, 


The Western News Company, 





IMPORTANT DISCOVERY! 


A COPYING PRINTERS? INK, 


(MoInvatne’s Parent. ] 
Peculiarly adapted for 
Manifests, Bills of Lading, Bank Circulars, 


Reports and Statements of Accounts 
Current, Letter Heads, &c. 


Yielding as PERFECT AN IMPRESSION as that of the 
BEST COPYING INK for writing purposes—the use 
of the two in connection filling a want never here- 
tofore supplied. 


HELFENSTEIN & LEWIS, 
Railroad and Commercial Printing Rooms. 
Corner of Fifth and Chestnut Streets, 


PHILADELPHIA. 


G3” Specimen impressions furnished on ap- 
plication. 





BENOIT & WOOD, 
Manufacturers and Importers of 
e * . 
Artists’ Materials! 
Drawing Paper, Mathematical Instruments, 


Architects’ and Engineers’ Supplies, Patented 
T Squares, Triangles and Straight Edges. 


148 FULTON STREET, NEW YORK. 





HARRISBURC 


CAR MANUFACTURING (0., 


Harrisburg, Pennsylvania, 


MANUFACTURE 
Passenger, Mail, 


Baggage, Box 
Gondola, Coal, 


AND ALL OTHER KINDS OF 


RAILROAD CARS! 


Railroad Car Wheels & Castings, 
Bridge & Rolling Mill Castings, 
Bridge Rods, Bolts, 


RAILROAD FORGINGS! 


W. T. Hitprup, Superintendent. 
Wiu1aM CoLpsEr, President. 


HARRISBURG 


Foundry and Machine Works | 


(Branch of Harrisburg Car Mfg Co.,) 
Harrisburg, = = Pennsylvania. 


MANUFACTURERS OF 


MACHINISTS’ TOOLS! 


— SUCH AS — 
LATHES, PLANNERS, 
Shaping and Slotting Machines, 


Bolt Cutting & Nut Tap- 
Ping Machines, &c. 








W. T. Hiuprvp, Treasurer. 


PHEENIXVILLE BRIDGE WORKS. 


Clarke, Reeves & Co., 


Successors to Kellogg, Clarke & Co., 


Engineers & Iron Bridge Builders, 


OF PHCENIXVILLE, PA., 


Will henceforth have their Principal Business Of- 
fice at 4410 Walnut St., Philadelphia, to 
which all correspondence should be addressed. 
Circulars, plans and prices sent on application. 


IRON BRIDGES, PIVOT BRIDGES 


— AND — 


rurn Tables. 


F.C. LOWTHORP, 
Civil Engineer, Patentee & Builder, 


78 E. STATE STREET, 
TRENTON, N. J. 


F, E. Canda, 
BRIDGE BUILDER 


—AND— 


GENERAL CONTRACTOR. 
No. 2 8.Clark St., 
CHICAGO, - - ILLINOIS. 


AKRON GEMENT. 
Union Akron Cement Company, 


SOLE MANUFACTURERS. 
OFFICE AND WAREHOUSE: 
88 MARKET ST., CHICAGO, 


20 Central Wharf, Buffalo. 


Orders of Contractors, Railroads, and Bridge 
Builders, promptly filled. 


























NOTICES OF THE PRES, 


‘* Of great interest to railroad men.”—[I, 
(O.) Gazette. e 


are 


* Valuable because of ite reliability."—[___es-' 


burg (Pa.) Gazette. 
‘**A valuable encyclopedia of railway topics.” 
—[The Stockholder, rr 
“The best journal of the class published.”— 
| Philadelphia Herald. 


** An excellent journal for railroad men.”—[Man- 
kato (Minn.) Becord. 


, 
“The best paper of the kind now extant.”— 
[Official Railway News. 


“Promising much for the future,”—[{Detroit 
Commercial Advertiser. 


** A model of what a railroad newspaper should 
be.” —[{Chicago Tribune, 


“The best journal of its class in the Tluited 
States.”.—[LaCrosse Leader. 


‘* We regard it as the best railroad paper out.”— 
[Peoria National Democrat. 


‘* Every railroad man reads the Gazerrz.”— 
Bloomington (Ill.) Leader. 


‘A complete repository of railroad news.”— 
{Harrisburg (Pa.) Patriot. 


‘* Equal in appearance to any technical journa) 
of America.” 3 Atchison Patriot. d 


“The best medium for railroad information pub- 
lished.”"—{Kankakee (I1l.) Times. 


‘* Replete with matters connected with railroad 
ing.”’—[Holmesburg (Pa.) Gazette. 

‘“ Well worthy the patronage of all intelligent 
railroad msn.” Rsbemanoe Gazette. te 


‘** A well-edited paper, showing industry and in- 
telligence.”"—{American Railway Times. 


‘The best informed railway newspaper publish- 
ed in the West.”—{Aurora (Ill.) Beacon. 


‘** Unquestionably the best railroad pone in the 
United States. aukegan (Ill.) Patriot. 


“Standing in the front ranks of railroad jour- 
nals.”"—{Snow’s Pathfinder Railway Guide. 


‘‘Makes a very handsome appearance and is full 
of valuable matter.”"—{Chicago Evening Post. 


“An impartial and independent journal, valuable 
¥ »every railroad man.”—{Parkersburg (W. Va.) 

Imes, 

“Of great interest to railroad men, and almost 
equally so to those who use railroads.”—[ Marshall 
(Mich) Statesman, 

** Tt must prove a very valuable paper to stock- 
holders and those who are interested in railroads.” 
—[{New York Globe. 


“Every man who is at all interested in railroads 
would do well to take the Gazrerre "—[Jackson- 
ville (Ill.) Independent. 





‘“ All who desire to keep themselves ited on 
the subjects ted with railroads will take it.” 
—[Milwaukee Wisconsin. 


**One of the best conducted and most interest- 
ing railway journals published in this country.” 
—{ New Haven Railway Courant. 


** It will compare favorably with similar pub- 
lication, not only in New York or ton, but in 
London or on the Continent.”—[Waukegan (IIl.’ 


Gazette. 


THE RAILROAD GAZETTE. 


A Weekly Journal of Transportation, Engineering and Railroad News. 





Devoted to the Discussion of Subjects Connected with the Busi- 


ness of Transportation, 


and the Dissemination 


of Railroad News. 





[Hlustrated Deseriptions of Rugineering Works and Railroad Machinery and Rolling Stock. 
Contributions from Practical Railroad Men, on the Business of Railroading. 





A Complete Record 


of Railroad News. 





NEW ORGANIZATIONS. 
PROGRESS OF NEW ROADS. 


ELECTIONS AND APPOINTMENTS. 


RAILROAD LAW. .- 


ENGINEERING AND MECHANICS. 
TRAFFIC AND EARNINGS. 
LAKE AND RIVER NAVIGATION. 
RAILROAD MANUFACTURES. 


The Cream of the American and European Technical Periodicals. 





An Impartial and Independent Journal, Valuable to Every Railroad Man 





TERMS OF SUBSCRIPTION : 


tingle copy, per annum,........ ecseqsucsoevans $4.00 
Chree copies, per annum,..............se0-see8 11.00 


Eight copies, per annum, and one to the per- 
son who gete up the club $30.00 


Subscriptions for One Year or less will be received up to Jan. ist, at $3.00 a Year. 


ADVANCE PAYMENT is required. 


CanapDa SUBSCRIBERS, twenty-five cents additional. 


SrneLE Coprss, ten cents each. 


ADVERTISING RaTEs will be made known on application. 


Addrese— 


A. N. KELLOGG, Publisher, 


101 Washington &t., Chicago 








“Has always been one of the best papers of the 
country for railroad intelligence."—[New York 
Commercial and Financial Chronicle. 


‘Has —— been one of the most valuable pub- 
lications in the West * * * Is bound 
to continue its sway as the leading railroad journal 
of the country.—[Sedalia (Mo.) Bazoo. 

“In its financial and commercial views in con- 
nection with the railroad interests of the country, 
may be regarded as one of the first papers of the 





United States.”—[Pensacola Observer. 


“As it devotes much attention to Southern rail- 
road and industrial interests, it is always interest- 
ing to Southern readers.”—[Galveston News. 


“For railroad men and others wishing to keep 
themselves thoroughly posted on railroad matters 
bs — of no better paper.”"—[Madison State 

ournal. 


“One of our most valuable ae. ee 
Its columns teem with reliable information of 
great benefit to railroad men of every section of 


NOTICES OF THE PRESS. 





“In every ees a worthy representative of 
the energetic and go-ahead city where it is pub- 
lished.”"—[Cincinnati Railroad Record. 


‘A most valuable thing to the engineer and all 
railway men, the capitalist, traveler mechanic and 
general reader.”—[{Brooklyn (N. Y.) Argus. 

‘We know not where its equal can be found. 

* * * * QOne of the most valuable journals in 
the country.”—{Evansville (Wis.) Review. 


“Full of information, scientific and general, 
with regard to railroads all over the country, their 
construction, operation, etc.”—[Rochester Chron- 
icle. 


** This excellent weekly keeps its readers better 
posted as to what is going on in the railroad world 
than any other we have seen.”—[Albany (Ga.) 
News. 


‘“*We consider it the most complete mirror of 
our railroad, shipping, monetary and other chief 
interests to be found in the country.”—{Nebraska 
Register. 


‘A publication of great value to every one in- 
terested in railroads and railroading, and its scien- 
tific articles are of great value to every scholer.” 
—[{Oshkosh (Wis.) Northwestern. 


‘* Emphatically a journal of transportation, and 
contains every conceivable item of news on the 
subject of railroads, steamboats, tele penne, ex- 
press companies, etc.”—[F lint (Mich. ) Globe. 

** The news is very full, the discussions are con- 
ducted in good temper and with excellent informa- 
tion. To judge from this first number, the con- 
ductors of the Gazerre know what “railroading” 
is, and what a proper weekly journal should be.” 
—{New York World. 


**A very neat publication in point of appeer 
ance, and, as it always has been, is now a reliable, 
interesting and accurate journal, ably edited in its 
various departments. nd Our scissors 
have wandered over its columns ‘“‘many a time 
and oft,” and always with gratifying results.”— 
[Buffalo Commercial Advertiser 


‘“Has been for thirteen years a live, energetic 
railroad newspaper, and has fought its way up 
among its many competitors for the favor of the 
railroad public, gaining in strength and rising in 
importance year by year, until to-day it stands sec- 
ond to no journal of that important class in the 
United States.”—[Peoria Daily Transcript. 


“We have perused each succeeding number with 
great interest—its comprehensive information of 
railway matters, its sensible editorials, its able 
contributions and descriptions of new machines 
for railway use—and pronounce it by far the most 

rogressive and valuable railway journal = 
lished in the United States.”.—[Pittsburgh [ron 
World and Manufacturer. 

** We are glad of the opportunity of adding our 
cordial testimony to the great excellence of this 
periodical, which has certainly taken a first rank 
in the railroad literature of the modern world. 
Its writers have both information and experience, 
its «xtracts from foreign journals are selections 
of the best, while its news columns leave little to 
be desired by those who wish to be kept u courant 
with the location and construction of new iines 
and changes and improvements in the older or- 

anizations.”—[United States Railroad and Mining 








the United State a”"—{Leavenworth Bulletin. 





egister. 


